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The Naval Postgraduate School (NPS) was established to serve the advanced educational needs of the 
Navy. The broad responsibility of the school is reflected in its stated mission: 
 
Provide relevant and unique advanced education and research programs 
in order to increase the combat effectiveness of U.S. and allied armed 
forces and enhance the security of the United States. 
 
To fulfill its mission, the Naval Postgraduate School strives to sustain excellence in the quality of its 
instructional programs, to be responsive to technological change and innovation in the Navy, and to prepare 
officers to introduce and utilize future technologies. 
 The research program at NPS exists to support the primary mission of graduate education. Research at 
NPS: 
 • maintains upper-division course content and programs at cutting edge; 
 • challenges students with creative problem solving experiences on DoD-relevant issues; 
 • advances DoN/DoD technology; 
 • solves warfare problems; and 
 • attracts and retains quality faculty. 
 
Academic Programs 
To meet its educational requirements, the Navy has developed a unique academic institution at the Naval 
Postgraduate School through the use of specially tailored academic programs, and a distinctive organization 
tying academic disciplines to naval and joint warfighting applications. 
 The Naval Postgraduate School has aligned its education and supporting research programs to achieve 
three major goals: 1) academic programs that are nationally recognized and support the current and future 
operations of the Navy and Marine Corps, our sister services, and our allies; 2) institutes that focus on the 
integration of teaching and research in direct support of the four pillars of Joint Visions 2010 and 2020 and 
their enabling technologies; and, 3) executive and continuing education programs that support continuous 





Programs of graduate studies at NPS are grouped as follows: 
 
Graduate School of Operational and Information Sciences 
• Computer Science  
• Computer Technology  
• Electronic Warfare Systems  
• Human Systems Integration  
• Information Sciences  
• Information Systems and Operations  
• Information Systems and Technology  
• Information Warfare  
• Joint C4I Systems  
• Joint Information Operations  
• Modeling, Virtual Environments, and 
Simulation  
• Operations Analysis  
• Operational Logistics, Joint  
• Software Engineering  
• Special Operations and Irregular Warfare  
• Systems Analysis 
 
Graduate School of Engineering and Applied Sciences 
• Applied Mathematics  
• Combat Systems Technology  
• Electronic Systems Engineering  
• Meteorology  
• Meteorology and Oceanography  
• Naval/Mechanical Engineering 
• Oceanography  
• Operational Oceanography  
• Reactors–Mechanical Engineering/Electrical 
Engineering 
• Space Systems Engineering 
• Space Systems Operations  
• Systems Engineering  
• Systems Engineering Management 
• Undersea Warfare  
• Underwater Acoustic Systems 
 
Graduate School of Business and Public Policy 
• Acquisition and Contract Management  
• Contract Management 
• Defense Business Management 
• Defense Systems Analysis  
• Defense Systems Management, International  
• Executive Management  
• Executive Master of Business Administration 
• Financial Management  
• Information Systems Management  
 
• Material Logistics Support 
• Manpower Systems Analysis  
• Program Management 
• Resource Planning and Management for 
International Defense  
• Supply Chain Management  
• Systems Acquisition Management  
• Transportation Management  
 
School of International Graduate Studies 
• Civil–Military Relations  
• Combating Terrorism: Policy, Strategy 
• Defense Decision Making and Planning  
• Homeland Defense and Security 
• Homeland Security and Defense 
• Security Studies 
• Stabilization and Reconstruction 
• National Security and Intelligence: 
• Middle East, South Asia, Sub-Saharan 
Africa  
• Far East, Southeast Asia, Pacific 
• Europe and Eurasia 
• Western Hemisphere  
Students 
The student body consists of U.S. officers from all branches of the uniformed services, civilian employees of 
the federal government, and military officers and government civilian employees of other countries. The 















*Coast Guard, National Oceanographic and Aeronautics Administration  
 
Figure 1: Resident Degrees/Subspecialty Student Population for December 2007  




Curricula meet defense requirements within the traditional degree framework. All curricula lead to a master’s; 
additional study may yield an engineer’s or doctoral degree. Below is a listing of the degrees offered at NPS: 
 
Master of Arts Degrees 
National Security Affairs  
Security Studies 
 
Master of Business Administration 
 











Electronic Warfare Systems Engineering  
Engineering Acoustics 
Engineering Science 
Human Systems Integration 
Information Operations 
Information Systems and Operations 
Information Technology Management 
Information Warfare Systems Engineering 
Management 
Materials Science and Engineering 
Mechanical Engineering 
Meteorology 
Meteorology and Physical Oceanography 







Space Systems Operations 
Systems Analysis 
Systems Engineering 
Systems Engineering Analysis 










































In December 2007, 335 degrees were conferred. Figure 2 indicates distribution by type, Figure 3 by type. 
 
 
Figure 2. Distribution by Degree Type 




*Advanced Degrees: Ph.D in Electrical Engineering (2), Engineer's Degree (1)  
**Other master's degrees: Applied Math (1), Combat Systems Technology (5), Computer Science (5), 
Engineering Acoustics (1), Engineering Science (1), Human Systems Integration (2), Information Operations 
(3), Information Systems and Operations (1), Information Warfare Systems Engineering (1), Management 
(1), Meteorology (1), Meteorology and Physical Oceanography (2), Modeling, Virtual Environments, and 
Simulation (5), Physical Oceanography (2), Program Management (2), Software Engineering (1), Systems 
Engineering Analysis (1), Systems Engineering Management (1), Systems Technology (1) 
 
Figure 3. Degrees Conferred in December 2007 






The thesis is the capstone of the student’s academic endeavor at NPS. Thesis topics address issues ranging 
from the current needs of the fleet and joint forces to the science and technology that is required to sustain 
long-term superiority of the Navy/DoD. 
 Aided by their faculty advisors, NPS students represent a vital resource within the DoD for addressing 
warfighting problems, one especially important at present, when technology in general, and information 
operations in particular, is changing rapidly. Our officers think innovatively and possess the knowledge and 
skill to apply nascent technologies in the commercial and military sectors. Their first-hand grasp of 
operations, when combined with a challenging thesis project that requires them to apply their focused 
graduate education, is one of the most effective elements in solving fleet/joint-force problems. NPS 
graduate education encourages a lifelong capacity for applying basic principles to the creative solution of 
complex problems. 






















DOCTOR OF PHILOSOPHY 
Modeling the Transformational Communications System’s Urban Land-Mobile Satellite Channel ............. 3 
Distributed, Autonomous Control of Multiple Spacecraft during Close-Proximity Operations..................... 3 
 
ASTRONAUTICAL ENGINEER 
Wavefront Control for Space Telescope Applications Using Adaptive Optics .............................................. 5 
 
MASTER OF BUSINESS ADMINISTRATION 
 
Using Organizational Systems Theory to Improve Defense Acquisition and Warfighter Requirements....... 9 
Impact of Defense-Industry Mergers on the Cost of Military Weapons Systems .......................................... 9 
The Impact of Merger Inefficiency: A Case Study of Banking Status ......................................................... 10 
An Analysis of Retaining or Replacing Air Force Command-and-Control Aircraft .................................... 10 
A Managerial Approach to the National Aeronautic and Space Administration’s Cultural Changes:  
The Open-System Model....................................................................................................................... 11 
Development of a Consumable-Inventory Management Strategy for the Supply-Management Unit .......... 11 
Defense Globalization: Impacts on the United States’ Defense-Acquisition System................................... 12 
Marketing the Master-of-Executive-Management Program......................................................................... 12 
The Survivor-Benefit Plan: A Cost-Benefit Analysis................................................................................... 13 
Government Venture Capital: Centralized or Decentralized Execution? ..................................................... 13 
Electronic Reverse Auctions in the Federal Government............................................................................. 13 
Analysis of the Oklahoma City Air-Logistics Center’s Contract-Management Processes........................... 14 
Examining the Operational Effectiveness and Accountability of Federal Agencies, as Indicated in the 
Performance and Accountability Reports Required by the Government Performance and Results  
Act of 1993............................................................................................................................................ 14 
Analysis of Fleet Readiness Center, Southwest, Concept Integration: New Employee Orientation and 
Communication Processes..................................................................................................................... 15 
Solving the Principal-Agent Problem in Iraq: Economic Incentives Create a New Model for Security ...... 15 
The Department of Defense’s Management of Services Acquisition: An Empirical Analysis .................... 16 
A Defense Travel System, Airline-Ticket Price Analysis: Do DTS Ticket Prices Differ from Other  
Online Tickets Available to Naval Postgraduate School Travelers? ..................................................... 16 
The Need for a Strategic Approach to Contingency Contracting ................................................................. 17 
Tiltrotor or Helicopter? A Recommendation on the Way Ahead for Marine Corps Medium-Lift  
Aviation................................................................................................................................................. 17 
An Analysis of the Benefits and Savings of Centers of Excellence within the Fleet Readiness Center....... 18 
Combinatorial Auction Theory Applied to the Selection of Surface-Warfare Officer Retention  
Incentives .............................................................................................................................................. 18 
The Mine-Clearance Industry: Background, Geography, Funding, Analysis, and Future Projections......... 19 
Private-Military Industry Analysis (Private and Public Companies)............................................................ 19 
A Market Analysis of Publications, Trade Conferences, and Key Events for Fleet Readiness Center, 
Southwest .............................................................................................................................................. 20 
Determining the Return of Energy Efficiency Investments in Domestic and Deployed Military  
Installations ........................................................................................................................................... 20 
Eliminating Capability Gaps in Wide-Area Workflow during Contingency Operations ............................. 21 
Market Perception of Defense Mergers in the United States, 1990–2006: A Case of Event Studies........... 21 
The Department of Defense’s Second Chasm in Radio-Frequency Identification, Unique-Identification 
Technology Adoption............................................................................................................................ 22 
Developing a Supply-Chain Management Certification for the Department of Defense ............................. 22 
Green Energy for the Battlefield .................................................................................................................. 22 
A Study of the Concept and Implementation of the Lead-Systems Integrator Concept in Defense 
Acquisitions........................................................................................................................................... 23 
The Economic Costs of Reserve-Forces Utilization: An Analysis of Their Employment in Fighting the 
Global War on Terrorism ...................................................................................................................... 23 
Analysis of Acquisition-Workforce Responses to Recent GAO Reports on Award and Incentive Fees ..... 24 




Potential Logistics Cost Savings from Engine Commonality....................................................................... 24 
Nellis Air Force Base, Nevada, Photovoltaic Project ................................................................................... 25 
Analysis of Defense-Industry Consolidation Effects on Program Acquisition Costs................................... 25 
Case Study of Lebanon: Can the U.S. Build Upon Socioeconomic Influences in Order to Foster Good 
Citizenship versus Insurgency? ............................................................................................................. 26 
Analysis of the 314th Contracting Squadron’s Contract-Management Capability Using the Contract-
Management Maturity Model................................................................................................................ 26 
Cold-Chain Logistics: A Study of the Department of the Defense’s OCONUS Pre-Pandemic, Influenza 
Vaccine Distribution Network............................................................................................................... 26 
Combating Principal–Agent Relationship Problems: Use of the Truth-Revealing Incentive Mechanism ... 27 
The Agile, Rapid, Global, Combat-Support System: A Cost- and Benefit Analysis of Including ARGCS 
Technologies in the Acquisition of the Enhanced, Consolidated, Support System............................... 27 
An Analysis of the United States Marine Corps’ Continuous Process-Improvement Program as  
Applied to Contracting at the Marine Corps Regional Contracting Office, Southwest......................... 28 
Using Population-Matrix Modeling to Predict Aegis Fire Controlmen’s Community Structure ................. 28 
An Analysis of Year-End Spending and the Feasibility of a Carryover Incentive for Federal Agencies..... 29 
A Model-Based Optimization Plan for F-16 Pilot Training ......................................................................... 29 
Organizational Design Analysis of the Fleet Readiness Center, Southwest, Components Department ....... 29 
Emulating Excellence: Financial-Management Lessons for the Navy from the Experiences of the 
Corporation for National and Community Service................................................................................ 30 
The U.S. Marine Corps’ Communication–Electronics School’s Training Process: Discrete-Event 
Simulation and Lean Options ................................................................................................................ 30 
The Concurrent Implementation of Radio-Frequency Identification and Unique-Item Identification  
at the Naval Surface Warfare Center, Crane, Indiana, as a Model for a Navy Supply Chain  
Application............................................................................................................................................ 31 
A Stakeholder Analysis of the Navy’s Thirty-Year Shipbuilding Plan ........................................................ 31 
Air Force Commodity Councils: A Template for Future Implementation Comparing Successful  
and Failed Approaches .......................................................................................................................... 32 
Employing Organizational Modeling and Simulation to Deconstruct the KC-135 Aircraft's  
Programmed, Depot Maintenance, Flight-Controls Repair Cell ........................................................... 32 
Budgetary and Programmatic Fluctuations during the System Development and Demonstration Phase:  
A Case Study of the Marine Corps’ H-1 Upgrade Program.................................................................. 33 
An Analysis of the United States Air Force’s Energy-Savings Performance Contracts............................... 33 
Alternative Salary-Auction Mechanisms for the Navy: An Experimental Program..................................... 34 
An Analysis of Alternatives for Reducing Outpatient, Military, Healthcare Costs for Active-Duty  
Members and Their Families: Implementing a Recommended Savings Strategy Using  
Defense-Acquisition Principles ............................................................................................................. 34 
Financial Challenges and Responsibilities in the Management of the Navy Flying-Hour Program  
at the Squadron Level............................................................................................................................ 35 
An Analysis of the Contracting Processes and Ethical Culture at Ogden Air Logistics Center,  
Hill Air Force Base, Utah...................................................................................................................... 35 
Paperless Policy: Digital Filing-System Benefits to Department of Defense Contracting Organizations.... 36 
Business-Case Analysis of the Joint Strike Fighter's Alternate Engine Program ......................................... 36 
Locating and Searching Electronic Documents: A User Study of Supply Publications in the  
United States Marine Corps .................................................................................................................. 36 
The Soldier’s Dilemma: Using Decision Theory to Explain American War Crimes ................................... 37 
Systems Analysis and Modeling of U.S. Submarine Repair and Operational-Target Processes.................. 37 
Improving the Efficiency of Defense Auctions: Multistage Auctions as a Market-Research Tool.............. 38 
Advanced-Concept Technology Demonstrations: Management Plans as Predictors of Transition.............. 38 
Web-Based Naval Fleet-Logistics Information System ............................................................................... 39 
 
MASTER OF SCIENCE 
 
APPLIED MATHEMATICS 
On the Calculation of Particle Trajectories from Sea-Surface Current Measurements and Their  
Use in Satellite Sea-Surface Products Off the Central Californian Coast ............................................. 43 
 





Experiments on Laser-Beam Jitter Control with Applications to a Shipboard Free-Electron Laser ............ 45 
Free-Electron Laser Performance with Quadrupole Magnet Misalignment from Shipboard Vibrations ..... 45 
Demonstration of Lightweight Engineering Solutions for a Low-Cost, Safe, Explosive-Ordnance  
Destruct Tool......................................................................................................................................... 46 
Transport Imaging for the Study of Nanowires and Related Nanostructures ............................................... 46 
The Implementation and Testing of a Robotic Arm on an Autonomous Vehicle......................................... 47 
Force Protection via Unmanned, Ground-Vehicle and Unmanned, Aerial- Vehicle Collaboration: 
Development of a Control Law for Vision-Based Target Tracking on a Small, Unmanned, Aerial 
Vehicle .................................................................................................................................................. 47 
Four-Dimensional Analysis of Free-Electron Lasers in the Amplifier Configuration.................................. 48 
Phase-Diversity Wavefront Sensing for Control of Space-Based, Adaptive Optics Systems ...................... 48 
Time-Dependent Behavior of Light-Emitting Polymers for Potential Individual Identity,  
Friend-or-Foe Applications ................................................................................................................... 49 
Design, Construction, and Testing of a Prototype Holonomic, Autonomous Vehicle ................................. 49 
 
ASTRONAUTICAL ENGINEERING 
Wavefront Control for Space-Telescope Applications Using Adaptive Optics............................................ 51 
Thrust Measurement of a Split-Path, Valveless, Pulse-Detonation Engine.................................................. 51 
Ignition Characteristics for Transient Plasma Ignition of Ethylene/Air and JP-10/Air Mixtures  
in a Pulse-Detonation Engine ................................................................................................................ 52 
Development and Qualification of a Specialized Gas-Turbine Test Stand to Research the Potential  
Benefits of Nanocatalyst Fuel Additives ............................................................................................... 52 
 
COMBAT SYSTEMS TECHNOLOGY 
Demonstration of Lightweight Engineering Solutions for a Low-Cost, Safe, Explosive-Ordnance  
Destruct Tool......................................................................................................................................... 55 
Imaging and Reflectance Spectroscopy for the Evaluation of Effective Camouflage in Shortwave  
Infrared (SWIR) .................................................................................................................................... 55 
High Doppler Resolution Imaging by Multistatic Continuous Wave Radars Using Constructive  
Techniques ............................................................................................................................................ 56 
An Analysis of a Three-Channel, Robust, Symmetrical-Number System, Virtual-Spacing, Direction-
Finding System...................................................................................................................................... 56 
 
COMPUTER SCIENCE 
An Integrated Architecture to Support the Hastily Formed Network........................................................... 59 
Design and Implementation of Wiki Services in a Multilevel Secure Environment .................................... 59 
Using Wireless-Sensor Networks in Improvised, Explosive Device Detection ........................................... 60 
 
DEFENSE ANALYSIS 
The Role of Moderate Muslims in Combating Violent Jihad....................................................................... 61 
The Need for Intelligence Reform in Thailand’s Counterinsurgency........................................................... 61 
An Analysis of Special Operations Command, South’s, Distributive Command-and-Control Concept...... 62 
Information Operations, an Evolutionary Step for the Mexican Armed Forces ........................................... 62 
Organizing for Irregular Warfare: Implications for the Brigade Combat Team........................................... 63 
Civil Reconnaissance: Separating Insurgents from the Population .............................................................. 64 
The Selection of Military Advisors .............................................................................................................. 64 
Irregular Techniques for Controlling Undergoverned Space........................................................................ 64 
An Adaptive Security Construct: Insurgency in Sudan ................................................................................ 65 
The Jesuits: History’s Most Effective Special Operators ............................................................................. 66 
The Social Networks of Small-Arms Proliferation: Mapping an Aviation-Enabled Supply Chain ............. 66 
Structuring Naval Special Warfare  Junior Officers’ Professional Military Education................................ 67 
The Effectiveness of U.S. Missile-Defense Capabilities as a Deterrent to the North Korean  
Missile Threat........................................................................................................................................ 67 
Outsourcing Strategic Services in the Colombian Defense Sector: Analysis of a Naval-Aviation Case...... 68 
Assessing the Acceptance and Functional Value of the Asymmetrical Software Kit at the  
Tactical Level........................................................................................................................................ 68 




Private Military Companies: Analyzing the Use of Armed Contractors ...................................................... 69 
The Norwegian Decision-Making Process and Ways to Improve It ............................................................ 69 
Army Junior-Officer Education: An Assessment of Institutional Learning ................................................. 70 
How Can the U.S. Military Avoid another 9/15: An Analysis of the Inability of U.S. Military  
Leaders to Provide an Adequate Strategy for Responding to the 9/11 Attacks..................................... 70 
Email Marketing for U.S. Army and Special Operations Forces’ Recruiting .............................................. 71 
Evolution of Rescue: Personnel Recovery for a New Environment............................................................. 71 
Global Jihad: The Role of Europe’s Radical Muslims ................................................................................. 72 
A Time to Kill: When Is Leadership Targeting an Effective Counterterrorism Strategy ............................. 72 
How to Win and Know It: An Effects-Based Approach to Irregular Warfare.............................................. 73 
Intelligence Dissemination to the Warfighter............................................................................................... 73 
Auction Theory and Its Potential Use in Army Aviation’s Bonus System................................................... 74 
 
ELECTRICAL ENGINEERING 
Operating-Standby, Redundant Controller to Improve Voltage Source Inverter Reliability........................ 75 
Distributed Beamforming in Man-Portable Communication Networks ....................................................... 75 
Comparison of Gallium-Nitride, High Electron-Mobility Transistors Modeled in Two- and Three 
Dimensions............................................................................................................................................ 76 
A Model for Minimizing Numeric-Function-Generator Complexity and Delay.......................................... 76 
Digital Tracking Array for FM Signals Based on Off-the-Shelf, Wireless Technologies ............................ 77 
Tunneled Data Transmission Over Wireless Sensor Networks .................................................................... 77 
A Followup Study on Wireless Power Transmission for Unmanned Air Vehicles ...................................... 77 
A Position-Tracking System Using MARG Sensors.................................................................................... 78 




A Study of the “Seastar” Underwater, Acoustic, Local-Area Network Concept.......................................... 79 
 
HUMAN SYSTEMS INTEGRATION 
Strategic Issues Facing U.S. Navy Human-Systems Integration Professionals............................................ 81 
The Effect of Personality Styles and Team Organization on Team Performance ........................................ 81 
 
INFORMATION OPERATIONS 
Cyber Herding and Cyber Activism: Countering Qutbists on the Internet................................................... 83 
Global Jihad: The Role of Europe’s Radical Muslims ................................................................................. 83 
Prioritizing Efforts to Improve Foreign Public Opinion of America: Applying a Business Model to 
Discover and Create Customer Value ................................................................................................... 84 
Muslim Women and Women’s Organizations: Allies in the War of Ideas................................................... 84 
 
MANAGEMENT 
Analysis of Recruit Attrition from the Navy’s Delayed-Entry Program and Recruit-Training Command .. 85 
 
MECHANICAL ENGINEERING 
Multiscale Modeling of Flows Containing Particles .................................................................................... 87 
Characterization of Ethylene/JP10 Fuel-Injection Profiles for a Valveless Pulse-Detonation Engine ......... 87 
Continuum Modeling of Interface Failure.................................................................................................... 88 
A Design and Performance Evaluation Study of a Prototype Tactical Unmanned, Aerial Vehicle ............. 88 
The Effects of Strain Path on the Microstructure of Aluminum Alloys during Equal-Channel,  
Angular Pressing ................................................................................................................................... 89 
Friction-Stir Welding and the Presence of the “Lazy S” on Aluminum Alloy............................................. 89 
Network Payload Integration for the Scaneagle Unmanned, Aerial Vehicle................................................ 89 
Force Protection via Unmanned, Ground-Vehicle and Unmanned, Aerial- Vehicle Collaboration: 
Development of a Control Law for Vision-Based Target Tracking on a Small Unmanned, Aerial 
Vehicle .................................................................................................................................................. 90 
Throughput Evaluation of an Autonomous Sustainment-Cargo Container System ..................................... 90 
 





Nonlinear Internal Waves: Modeling Their Influence on Acoustic-Mode Energy Fluctuations and 
Characterization Using Synthetic-Aperture  Radar Systems................................................................. 93 
 
METEOROLOGY AND PHYSICAL OCEANOGRAPHY 
Estimations of Atmospheric Conditions for Input to the Radar Performance Surface ................................. 95 
 
MODELING, VIRTUAL ENVIRONMENTS, AND SIMULATION 
A Study on Modeling Approaches in Discrete-Event Simulation Using Design Patterns............................ 97 
Discrete-Event Simulation with Agents for Modeling of Dynamic Asymmetric Threats in Maritime 
Security ................................................................................................................................................. 97 
Requirements to Create a Persistent, Open-Source, Mirror World for Military Applications...................... 98 
Tactical Plan-Generation Software for Maritime Interdiction Using Conceptual-Blending Theory............ 98 
A Study to Model Human Behavior in Discrete-Event Simulation Using Simkit........................................ 99 
 
OPERATIONS RESEARCH 
Determining a Cost-Effective Mix of Unmanned, Aerial Vehicle; Unmanned, Surface Vehicle;  
and Manned Platforms to Achieve a Desired Level of Surveillance in a Congested Strait................. 101 
A Methodological Approach for Conducting a Business-Case analysis of the Global Observer  
Joint-Capability Technology Demonstration....................................................................................... 101 
Little by Little Does the Trick: Design and Construction of a Discrete-Event, Agent-Based,  
Simulation Framework ........................................................................................................................ 102 
Minimum-Energy Flight Paths for Unmanned, Aerial Vehicles using Mesoscale Wind Forecasts  
and Approximate Dynamic Programming........................................................................................... 102 
Fractional-Factorial, Controlled, Sequential Bifurcation: Efficient Factor Screening through Divide  
and Discard.......................................................................................................................................... 103 
Conducting a Business-Case Analysis for the Net-Zero-Plus Joint-Concept Technology Demonstration. 103 
The Sequoyah Foreign-Language Translation System: A Business-Case Analysis ................................... 104 
An Assessment of the Performance-Based Measurement Battery, the Navy’s Psychomotor  
Supplement to the Aviation-Selection Test Battery ............................................................................ 104 
The Extension of Wireless Mesh Networks via Vertical-Takeoff-and-Landing Unmanned,  
Aerial Vehicles.................................................................................................................................... 105 
U.S. Army Tactical-Wheeled-Vehicles Modernization Strategy: An Optimization Model ....................... 105 
Track Spacing for an Archimedes-Spiral Search by a Maritime Patrol Aircraft in  
Antisubmarine-Warfare Operations .................................................................................................... 105 
 
PHYSICAL OCEANOGRAPHY 
Nonlinear Internal Waves: Modeling Their Influence on Acoustic-Mode Energy Fluctuations and 
Characterization Using Synthetic-Aperture Radar Systems................................................................ 107 
Structure and Evolution of Thermohaline Staircases in the Tropical North Atlantic ................................. 107 
 
PHYSICS 
ISAR Imaging Using Fourier and Wavelet Transforms ............................................................................. 109 
 
PROGRAM MANAGEMENT 
A Comparative Analysis of the Resources Required for Test and Evaluation on Army-Led  
Weapon-System Programs, Based Upon Program Size and Acquisition-Management Complexity .. 111 
 
SOFTWARE ENGINEERING 
An Investigation of the Quantification of the Probability of Occurrence of Software-Engineering  
Project Risks with Bayesian Probability ............................................................................................. 113 
 
SYSTEMS ENGINEERING ANALYSIS 
Commanding the Global Fleet Station and the Joint Sea Base................................................................... 115 
 




MASTER OF ARTS 
 
NATIONAL SECURITY AFFAIRS 
Testing the Nuclear Will of Japan .............................................................................................................. 119 
The Trinity: A New Approach to Civil–Military Relations?...................................................................... 119 
Falling Out of Formation: A Look at the Navy’s Search for a New Maritime Strategy............................. 120 
From Oil Wells to Institution Building: An Approach for Fair Oil Distribution in Iraq ............................ 120 
Bridging the Strait: Implications for Japan and the United States Following a Peaceful Reunification  
of China and Taiwan ........................................................................................................................... 121 
Chemically Enhanced Trust: Potential Law-Enforcement and Military Applications for Oxytocin .......... 121 
A View from the Teeth in the War of the Flea: An Analysis of U.S. Army Tactics in Iraq....................... 122 
Riverine Operations: Learning from the Colombian Experience ............................................................... 122 
Confronting the Ghost of Stalin: Euro-Atlantic Efforts to Secure Georgia ................................................ 123 
Cognitive Biases and Structural Failures in the United States’ Foreign Policy: Explaining  
Decision-Making Dissonance in Phase IV Policy and Plans for Iraq.................................................. 123 
The Impact of the North Korean Nuclear Crisis on Northeast Asia ........................................................... 124 
Four Kilograms to Tip the Scale: China’s Exploitation of the North Korean Nuclear Crisis..................... 124 
Vietnam’s Foreign Policy toward China Since the 1970s .......................................................................... 124 
A Fragmented Ukraine: Part of the West or Apart from the West?............................................................ 125 
Counterinsurgency in the 21st Century: The Foundation and Implications of the New U.S. Doctrine...... 125 
Unresolved Ethnic Conflict and Religious Revival in Russia: The Chechen Element ............................... 126 
The Korean–Japanese Territorial Dispute over Dokdo/Takeshima............................................................ 126 
Implications of China’s Growing Demand for Oil: A Case Study in Venezuela ....................................... 127 
Russian Oil and Natural Gas: Strategic Cultural and Security Implications of European Dependence ..... 127 
The Political Economy of Counter-Drug Policy: The Case of Bolivia, 1997–2006................................... 128 
Over a Barrel: Where Russian Energy Policy Leaves Europe with Regard to Its Energy Security ........... 128 
The Concept of Comprehensive Security: A Distinctive Feature of a Shared Security Culture  
in Europe? ........................................................................................................................................... 129 
Technology and Culture in Modern Russia ................................................................................................ 129 
The Cost and Economic Corruption of the Iraqi War................................................................................. 130 
Islamic Banking: Financing Terrorism or Meeting Economic Demand? ................................................... 130 
Influence through Airpower-Security Cooperation in Egypt and Pakistan: Lessons for Iraq..................... 130 
U.S. Policy Options toward Stopping North Korea’s Illicit Activities ....................................................... 131 
The Growth of the Chinese People’s Liberation Army’s Navy: Impacts and Implications of  
Regional Naval Expansion .................................................................................................................. 131 
Domestic and International Law and Transnational Terrorism: Can “Reasonable Apprehension  
of Physical Harm” and “Probable Cause” Elucidate Issues Concerning Imminence and  
Anticipatory Self-Defense? ................................................................................................................. 132 
Explaining Intervention in Southeast Asia: A Comparison of the Muslim Insurgencies in Thailand  
and the Philippines .............................................................................................................................. 132 
China’s Reactions to the Indian Deal: Implications for the United States.................................................. 133 
Globalization, Polanyi, and the Chinese Yuan ........................................................................................... 133 
Nationalism and Islamic Identity in Xinjiang............................................................................................. 133 
Moral Support, Strategic Reasoning, or Domestic Politics: America’s Continual Support for Israel ........ 134 
Determining Communication Shortfalls for Homeland Defense................................................................ 134 
China’s Banking-Reform Strategies and Their Effects on the Modernization Efforts of the People’s 
Liberation Army.................................................................................................................................. 135 
 
SECURITY STUDIES 
Soft Means and Hard Ends: Assessing Hugo Chavez’s Challenge to United States Preponderance.......... 137 
Defense Implications of a Nuclear Iran for Turkey.................................................................................... 137 
Disaster Response: Improving Effectiveness ............................................................................................. 138 
Fostering Cooperation in Nonproliferation Activities ................................................................................ 138 
Integrated Cyber Defenses: Towards Cyber-Defense Doctrine.................................................................. 139 
Acts of Atrocity: Effects on Public-Opinion Support during War or Conflict ........................................... 139 
How Terrorism Works: Terrorism as a Disequalizing Input to the Social System..................................... 140 
Cyberterrorism: Cyber Prevention versus Cyber Recovery........................................................................ 140 




Multiculturalism and England’s Muslim Minority: Solution or Problem?................................................. 141 
Real-Identification Act Requirements for State-Issued Drivers' Licenses and Identification Cards:  
A Policy Analysis................................................................................................................................ 141 
Agricultural Terrorism and Escalation Theory........................................................................................... 142 
Turkish–American Relations, Post 9/11 ..................................................................................................... 142 
Applying New Institutionalism to the National Guard Empowerment Act................................................ 142 
Collaboration or Control? The Struggle for Power in Catastrophic-Disaster Response............................. 143 
Preventing an Improvised, Explosive-Device Terror Campaign in the United States................................ 143 
Securing the Aviation-Transportation System............................................................................................ 144 
The Ethnic Dimension of Alliance Formation: Alignment Patterns in the Nagorno–Karabakh Conflict... 144 
A Department of Homeland Security Reserves: Protecting the Homeland while Alleviating the  
Increased Department of Defense Role in Homeland Defense and Security ...................................... 145 
The Military’s Role in Domestic Terrorism ............................................................................................... 145 
Method or Madness: Federal Oversight Structures for Critical-Infrastructure Protection.......................... 146 
 
STUDENT INDEX .................................................................................................................................... 147 
 
ADVISOR INDEX..................................................................................................................................... 151 
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The success of the transformational communications system depends on providing high-quality 
communications to the mobile user in any environment. A hurdle to this success is the urban land-mobile-
satellite channel, which experiences frequent and extended deep signal fades due to shadowing by man-
made structures. The problem is exacerbated for the communications-on-the-move channel due to the use 
of a directional antenna. This dissertation evaluates available empirical test data, develops an improved 
channel model, and investigates mitigation strategies focused on improving channel throughput and 
latency. The improved channel model is developed using continuous-transmission, mixed-Gaussian hidden 
Markov models and expectation-maximization parameter estimation. The improved model provides a better 
match to empirical data than previous efforts. Two fade mitigation strategies are examined. The first 
strategy involves modification of packet routing protocols. A detailed, time-based network simulation is 
developed for performance assessment. Results show substantial reductions in packet latency under a broad 
range of conditions. The second mitigation strategy is based on fade prediction using real-time adaptive 
linear filters. Signal inputs from directional and non-directional antennas are investigated. Initial results 
indicate a requirement for a high temporal resolution input signal. 
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This research contributes to multiple-spacecraft control by developing an autonomous, distributed, control 
algorithm for close-proximity operations of multiple-spacecraft systems, including rendezvous and docking 
scenarios. The proposed control algorithm combines the efficiency of the linear quadratic regulator (LQR) 
and the robust collision-avoidance capability of the artificial-potential function (APF) method. The LQR 
control effort serves as the attractive force toward goal positions, while the APF-based repulsive functions 
provide collision avoidance for both fixed and moving obstacles. The combination of the LQR and APF 
control logics, referred to as the LQR/APF control algorithm, yields promising results as demonstrated by 
the numerous multiple-spacecraft maneuvering simulations reported in this dissertation. 
In order to validate the proposed control approach, a multiple-spacecraft model validation and 
visualization technique is developed using a versatile MATLAB-Satellite Toll Kit (STK) interface to




propagate the spacecraft models, compare to STK generated ephemeris, and animate for analysis. The 
MATLAB-STK interface efficacy is demonstrated during the evaluation and analysis of the innovative 
LQR/APF multiple spacecraft control algorithm. 
The LQR/APF multiple-spacecraft, close-proximity control algorithm is developed, refined, and 
thoroughly simulated using high-fidelity, six-degree-of-freedom (DOF) spacecraft models. A Monte Carlo 
simulations set is run in order to evaluate the stability and robustness of the control approach. The 
LQR/APF control algorithm is further evaluated by virtual hardware-in-the-loop implementation at the 
Naval Postgraduate School’s spacecraft robotics laboratory. The laboratory hosts the autonomous docking 
and spacecraft-servicing test bed, which allows for on-the-ground testing of close-proximity, multiple-
spacecraft control concepts. 
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Future long-dwell, high-resolution-imagery satellites and space telescopes will require very large, flexible, 
primary mirrors. These large mirrors face many challenges, including optical surface imperfections, 
structural vibrations, and jitter. A flexible mirror can overcome some of these challenges by applying 
adaptive optics techniques to correct mirror deformations and aberrations to produce image-quality data. 
This paper examines and develops control techniques to control a deformable mirror subjected to a 
disturbance.  
The experimental portion of the work uses discrete, time-proportional, integral control with second-
order filters to control disturbances in a deformable mirror and correct aberrations in an adaptive optics 
system using laser light. Using an adaptive optics test bed containing two deformable mirrors, two fast 
steering mirrors, two wavefront sensors, a position sensor, and a combination of lenses, the system corrects 
a simulated dynamic disturbance induced in the deformable mirror. Experiments using the described test 
bed successfully demonstrate wavefront-control methods, including a combined iterative feedback and 
gradient control technique. This control technique results in a threefold improvement in RMS wavefront 
error over the individual controllers correcting from a biased-mirror position. Second order, discrete, time-
notch filters are also used to remove induced low-frequency actuator and sensor noise at 0.8 Hz, 2Hz, and 
5Hz. Additionally, a 2Hz structural disturbance is simulated on a micromachined, membrane-deformable 
mirror and removed using discrete, time-notch filters combined with a modal, iterative, closed-loop 
feedback controller, showing a thirty-six-fold improvement in RMS wavefront error over the iterative, 
closed-loop feedback alone. 
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It is well documented that the defense-acquisition system has habitually fallen short of providing timely, 
cost-cognizant procurements in support of America’s warfighter requirements. Hence, this MBA study 
employs a systems approach to more credibly pinpoint improvement areas in the defense-acquisition 
system through the use of systems theory and an organizational systems model as foundational analytical 
tools. The results of this study identify system incongruencies with success factors, system direction, 
learning, input variability, and task differentiation, which are likely sources of common, ill-conceived 
outcomes of the defense acquisition system. This analysis, through its recommendations, also laid the 
groundwork for future, solution-oriented studies of how to suitably design defense-acquisition-system 
processes and structure strategies in support of warfighter needs. 
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The United States’ defense industry has been in a constant state of consolidation over the last sixteen years. 
This thesis reports the impact of these defense-related mergers on the cost of military weapons systems. 
Selected acquisition reports (SAR) provide the data for this research. The data analysis suggests that the 
defense industry’s consolidation did not result in higher costs for the Department of Defense’s military 
weapons in the post–merger period. This report concludes that, on average, approximately 76.4% of the 
weapons systems produced by Lockheed Martin, Boeing, or Northrop Grumman (the three largest defense 
contractors, based on 2006-awarded contracts), experienced a statistically significant change in their cost 
estimates. Weapon systems in the fixed-wing aircraft category were most affected by defense-related 
mergers. Systems in this category experienced a 72.7% statistically significant change in cost estimates. Of 
these systems, 63.6% exhibited a statistically significant decrease in cost estimates. Weapon systems in the 
strategic electronics category were also highly impacted by defense-related mergers. Systems in this 
category experienced a 75.0% statistically significant change in cost estimates. Of these systems, 50% 
exhibited a statistically significant decrease in cost estimates. 
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The purpose of this project is to examine whether the wave of bank mergers in Europe (from the 1990s to 
the present) has led to improvements in bank profitability, bank efficiency, and benefits to consumers. The 
authors identify trends and averages in financial data for various banks, pre– and post–merger, and situate 
results within the context of developments within the various countries. There are many reasons for bank 
mergers, including economy of scales, resources, and acquisition of talented management. Increasing 
shareholder profit may provide the primary incentive for mergers, although greater market power is another 
motivation. The result of this project, however, is a comprehensive listing of improvements in the 
profitability of European banks from mergers, efficiencies, and, finally, benefits to consumers. The 
project’s framework is trends-per-unit output.  
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This objective of this MBA project is to determine if the Air Force should retain or replace its command-
and-control (C2) aircraft. To accomplish this objective, research pertaining to the Air Force’s aircraft and 
requirements is conducted, and newly available aircraft, which can be modified for current and future 
missions, are analyzed. 
This project provides background information about the various missions performed by C2 aircraft, as 
well as the importance of maintaining their capability. Current C2 aircraft, and potential aircraft that could 
replace them, are researched to determine cost-and-performance specifications. Current and potential 
aircraft are analyzed, and factors other than costs are also examined. Challenges facing the Air Force’s 
recapitalization efforts are presented. These challenges include cost and funding priorities, schedule and 
production lead times, personnel, and facilities and support equipment. 
The completed product identifies whether the Air Force should retain or replace C2 aircraft. Additional 
areas for further research are listed, which could provide more information once more data becomes 
available to compare with the project findings. 
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This project describes the National Aeronautic and Space Administration (NASA’s) culture during two 
important periods—1958 to 1972 and 1996 to 2004—and explains its relative fit with its system 
components: task, people, resources, and structure. The open-system model is used to explain how system 
components affect culture and how culture affects them. During the first period (1958–1972), NASA was 
established and landed the first man on the moon, a remarkable accomplishment given the science and 
technology required to complete this mission. During the second period (1996–2004), the Columbia 
accident occurred, tarnishing NASA’s image and compromising its credibility with key stakeholders. 
Books, online resources, newspaper articles, technical and investigative reports, and theses provide the 
main sources of information used to conduct this research.  
Project results indicate that culture alone is not the only contributory factor to NASA’s performance. 
The space agency’s technical culture, closely aligned with system components, enabled the organization to 
complete its moon-landing mission. However, NASA’s culture changed due to alterations in the system 
components. A misalignment between culture and system components occurred during the second period, 
causing the Columbia accident. Therefore, alignment between culture and other components is essential for 
NASA to perform its missions effectively. NASA leadership should monitor and assess this alignment to 
help prevent future mishaps. 
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The goal of this project is to develop a consumable-inventory management strategy for the supply-
management unit (SMU) that will be applicable to other Department of Defense supply-support 
organizations. The SMU is a Marine Corps wholesale activity that provides class IX (consumable repair 
part) supply support to 160 Marine Corps units. The SMU uses the “days of supply” model to establish 
requisitioning objectives (RO) and reorder points (ROP), which are based on historical usage, lead time, 
and supply data. Historical data is generated from Class I natural programs that were designed in the early 
1970s. Since then, inventory management has evolved from warehouses packed with supplies to 
warehouses carrying just enough inventories to satisfy customer demand. The evolution of inventory 
management has proven that there is a direct relationship between inventory and cost in that the ability to 
efficiently manage inventory serves as a catalyst for reducing cost. Efficient inventory management 
involves the ability to forecast demand accurately, establish inventory levels prudently, and provide optimal 
support to the customer cost-effectively. Therefore, this project focuses on developing an inventory 
management strategy that efficiently balances readiness with supply-chain systemwide costs. 
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The objective of this MBA project is to examine the extent to which the Department of Defense has 
positioned itself to maximize the use of the global defense market. This report explores the recent history of 
commercialization and globalization initiatives and legislation; details several examples of foreign 
technology that have significantly improved the U.S. military’s warfighting capability; and analyzes the 
significant benefits and challenges facing the DoD in moving towards a truly global defense industry. The 
report concludes with a summary of the findings and further establishes a path for the cultural change that 
is necessary for the DoD to operate in a global defense industry.  
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The purpose of this MBA project is to review the current master of executive management (MEM) 
education curriculum at the Naval Postgraduate School. An internal analysis of the current program is 
conducted to fully understand the strategic goals of the program and the existing curriculum. An 
environmental scan of current and potential military customers is conducted to assess requirements for 
junior executive education and to determine whether the MEM program corresponds with these 
requirements and, if not, to identify what changes to the curriculum should be considered. Information 
collected is then used to determine prospective customers, while creating a detailed marketing strategy for 
the NPS Graduate School of Business and Public Policy (GSBPP).  
Once information was collected, it was possible to construct a marketing plan to increase the NPS 
brand awareness in hopes of attracting students. Marketing plan recommendations include: 1) package its 
various products/programs and market under one primary GSBPP brand; 2) abandon current traditional and 
passive marketing efforts for an active recruiting approach by utilizing relationship marketing strategies; 
and 3) develop alumni networks that provide marketing labor and tools to stimulate demand for the 
GSBPP. 
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Investing for one’s future is a concern for the majority of military retirees. Service members have more 
choices than their civilian counterparts when planning for retirement. One alternative available to military 
members is the survivor-benefit plan (SBP), which allows retirees to provide for their family’s welfare in 
the event of their untimely death. The purpose of this paper is to analyze the cost effectiveness of the SBP 
in comparison to other insurance or investment options. This paper provides an overview of the SBP and 
possible alternatives. Additionally, a mathematical model is constructed that conducts a cost-benefit 
analysis of SBP and alternatives to determine the most beneficial course of action for future retirees. The 
major conclusion is that the SBP is the most attractive available option only if the military member expects 
to live for a sufficiently long period and also expects his (or her) spouse to outlive him by a significant 
amount. However, this result is sensitive to the rate of inflation. 
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This project provides an initial assessment as to whether the government should maintain decentralized 
management of its venture-capital (VC) initiatives. Previous research focused on the viability of using VC 
to supplement government research-and-development (R&D) spending. In contrast, this research project 
specifically addresses whether the Department of Defense should centralize or decentralize execution of 
VC. Current government VC initiatives are investigated, subject matter experts in the VC industry are 
interviewed, and an assessment is conducted on how well the government VC initiatives are poised to fill 
the DoD’s capability gaps as defined by the QDR. Using data from the National Venture Capital 
Association and other literature, rationale is provided as to why VC is a relevant source for government 
R&D. Ultimately, the research suggests that the government should continue to foster decentralized VC 
execution with increased focus on technology transference.  
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In light of the limited recognition of electronic reverse auctions (e-RA) in the acquisition field, the purpose 
of this research paper is to examine the use of e-RAs throughout the federal government and the 




Department of Defense. By exploring a multitude of auction types and designs that have been or are 
currently in use in the private sector, these practices set a basis for researching the auction types being used 
in the public sector. This paper further explores the regulations guiding the use of e-RAs and investigates 
the federal government’s application of reverse auctions through studies, reports, and interviews with users. 
Details as to what attributes are prevalent in these e-RAs, what features are best suited for e-RAs, and what 
benefits have been derived from the use of e-RAs in the federal government are also included. Finally, it is 
found that e-RAs have increased transparency, cost savings, and efficiencies in the acquisition process. 
Although reverse auctions are being used effectively, it is found that there are still opportunities for 
improvement, including incorporating a fully-functional best-value tool into e-RA technology and 
developing more thorough federal guidance on e-RAs as an alternative pricing method. 
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This study assesses the process capabilities and competencies of Air Force Material Command’s (AFMC) 
air-logistics center (ALC) at Tinker Air Force Base, Oklahoma. The assessment uses a cross-sectional 
questionnaire covering contracting processes and procedures. The purpose of this study is to analyze the 
ALC’s contracting processes and procedures to better establish a baseline for contract management 
maturity. This model, in conjunction with the contract management maturity assessment tool (CMMAT), is 
used to gain information on potential areas of weakness and how to leverage those with strengths. In these 
times of significant transformation, it is critical to have mature contracting processes and procedures in 
place to ensure continuity and continuous improvement throughout the organization. 
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The Government Performance and Results Act of 1993 (GPRA) was enacted to improve the confidence of 
the American people in the capability of the federal government and to initiate program performance 
improvement. The purpose of this project is to determine if GPRA initiatives have led to indications of 
material performance improvements within three specific executive agencies. The agencies chosen were 
performing at different levels of effectiveness according to the performance and accountability scorecard 
produced by the Mercatus Center at George Mason University, a nongovernmental citizen advocacy center. 
Performance plans, performance reports, and strategic plans from the previous five years are analyzed. 
The intent is to determine if the reports indicate improvements in program effectiveness and accountability 




over the five-year evaluation period. An evaluation tool is constructed to create a performance matrix based 
on the raw data in the agencies’ annual performance and accountability reports. Four customized measures 
are used to evaluate the agencies’ performance from year to year. 
Results of the analysis indicate material performance improvements in one of the three agencies. 
Analysis reveals that the other two agencies did not clearly indicate improvement in performance 
effectiveness. Evidence of improved program effectiveness and accountability implies that these 
improvements may relate to the transparency and accountability requirements of GPRA.  
 
KEYWORDS: Government Performance and Results Act of 1993, GPRA, Department of Interior, 
Department of Veterans Affairs, Environmental Protection Agency, Performance Based Budgeting, 
Program Assessment Rating Tool, PART, Performance and Accountability Reports 
 
 
ANALYSIS OF FLEET READINESS CENTER, SOUTHWEST, CONCEPT INTEGRATION: 
NEW EMPLOYEE ORIENTATION AND COMMUNICATION PROCESSES 
Francini R. Clemmons-Lieutenant Commander, United States Navy 
Master of Business Administration–December 2007 
Holly M. Falconieri-Lieutenant, United States Navy 
Master of Business Administration–December 2007 
Advisors: Kenneth J. Euske, Graduate School of Business and Public Policy 
Becky D. Jones, Graduate School of Business and Public Policy 
 
Fleet Readiness Center, Southwest (FRCSW) has embraced integration of personnel and processes from 
aircraft intermediate maintenance departments and naval aviation depots supporting naval aviation 
maintenance. This transformation marks a change in naval aviation maintenance history and will align fleet 
readiness centers with the naval aviation enterprise vision. As civilian and military personnel begin 
working side by side, orientation, communication, and process relationships are being redefined to combine 
the previous infrastructure of two organizations under one roof. The new relationships are designed to be 
comparable to the aviation maintenance industry’s business structure to leverage opportunities for growth, 
as well as sustainability for the industry. The authors analyze new-employee orientation, personnel 
integration, and communication processes to determine their effectiveness to convey FRCSW’s vision and 
efforts for integration. 
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This report evaluates several alternatives that could be used to form a public policy in Iraq for sharing oil 
revenues with the Iraqi people. Using the Alaskan Permanent Fund, Chad, Norway, and the privatization of 
Eastern Bloc countries as potential models for Iraq, two key criteria are formulated for comparison and 
contrast with other alternatives currently available to the Iraqi government. The evaluative criteria include: 
does the model distribute wealth to the people and does it encourage increased security and stability to 
protect that means of wealth distribution? The results of a cost-benefit analysis provide a means to evaluate 
oil distribution schemes and help form appropriate recommendations for Iraqi policy leaders. 
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The purpose of this MBA project is to determine how best to collect empirical data regarding the current 
state of services-acquisition management of the installation level within the Department of Defense and to 
conduct an initial analysis of collected data. A web-based, self-administered, cross-sectional survey using 
SurveyMonkey, a web-based survey engine, is designed. The survey’s pilot test was conducted between 
mid-October and early November 2007 and obtained a 50% response rate. Of the respondents, 60% were 
Army, 20% Marine Corps, and 20% Air Force. The pilot test captured valuable data, which was analyzed; 
however, improvements to the core survey may generate a higher response rate and provide a clearer 
picture of the current state of services-acquisition management at the installation level within the 
Department of Defense. The results of this project will support ongoing research in the area of services-
acquisition management.  
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This study compares airline tickets purchased through the Defense Travel System (DTS) for Naval 
Postgraduate School travelers to prices for similar tickets available at online travel agent (OTA) and carrier 
websites. The purpose of the study is to determine if prices are significantly different and if savings can be 
achieved by purchasing tickets from different sources. The study finds that DTS tickets are cheaper than 
refundable carrier tickets, but more expensive than nonrefundable carrier and OTA tickets. 
Sensitivity analysis indicates that nonrefundable tickets would have to average 1.83 and 2.72 changes 
per ticket before itinerary changes offset cost savings for nonrefundable carrier and OTA tickets purchased, 
respectively. Similarly, 26% and 39% of nonrefundable carrier and OTA tickets would have to be canceled 
to offset savings. Ultimately, this study can help determine if traveler flexibility achieved by purchasing 
refundable DTS tickets at negotiated “city-pair” rates from carriers is worth the additional cost. This study 
shows that the flexibility achieved through DTS refundable tickets available in the city-pair program comes 
with a cost—the potential savings that could be achieved by using nonrefundable tickets. Annualized, 
potential savings at NPS could amount to as much as $271,007 if there are no itinerary changes or 
cancellations. 
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The purpose of this study is to examine the applicability of a strategic approach to contingency contracting. 
Strategic approaches to procurement are successful in both industry and the Department of Defense; 
however, the contingency arena is often overlooked. Corporations are finding that a strategic enterprise 
orientation to procurement can create or enhance their own competitive position within a market. This is 
done by identifying opportunities to leverage purchases—thus reducing costs by more than any subsequent 
trade-off to product market value or identifying opportunities to increase product value by more than any 
subsequent trade-off to cost. Indeed, the purpose of competitive advantage is to create the largest delta 
between a cost position and product market value or customer willingness-to-pay. This project applies the 
principles of competitive advantage and with them, creates a strategic approach to contingency contracting 
operations. This paper first recommends that the DoD create a centralized activity, such as a joint 
contracting command, Iraq/Afghanistan, to consolidate contracting activities within a combatant 
commander’s contingency theater. Second, this discussion suggests that the DoD initiate spending analysis 
of all contracting activities within combatant command geographic regions. The DoD can identify 
opportunities to capture maximum value from key regional suppliers. This framework emphasizes 
achieving combatant commanders’ objectives. 
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The purpose of this research project is to provide an evaluation of whether the V-22 Osprey is the best 
aircraft to meet the Marine Corps’ medium-lift, assault-support needs. The goal of this project is to base the 
evaluation on unbiased research using methods and techniques learned in the Naval Postgraduate School’s 
MBA core curriculum. The evaluation is based on analysis of the V-22 Osprey and the EH-101 helicopter 
using the net present value (NPV) of procurement cost, measures of overall effectiveness (MOE) for how 
each aircraft meets defined Marine Corps objectives, and a computer simulation to predict how each 
aircraft will perform given the same scenario. When considered together, the NPV, MOE, and computer 
simulation provide a comprehensive evaluation of whether the V-22 is truly the best aircraft to meet the 
Marine Corps’ medium-lift needs.  
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Recognizing the need to reduce cost, Naval Air Systems Command (NAVAIR) reorganized the 
intermediate- and depot-level maintenance structures to form the combined Fleet Readiness Center. By 
combining intermediate and depot facilities, NAVAIR can reduce aviation depot-level-repairable 
(AVDLR) costs by interdicting beyond-capable-maintenance AVDLRs. NAVAIR further consolidated the 
Naval Aviation Enterprise by creating centers of excellence (COE) at designated FRCs to limit the number 
of repair sites for particular weapon-repairable assemblies.  
The purpose of this MBA project is to demonstrate that COEs decrease turnaround time and drastically 
reduce AVDLR costs by interdicting BCM AVDLRs. This project provides a comprehensive overview of 
efficiencies and cost savings gained by FRC West’s APG-65/73 radar system COE. This project utilizes 
Arena software, creating a model that better quantifies the benefits of the COE maintenance structure. In 
addition to demonstrating efficiencies, this project highlights potential detriments that could cause the COE 
to fall short of its goals of efficiency and cost savings. This project was sponsored by FRC West, located in 
Lemoore, California. The results identified by this project focus on FRC West; however, they can be 
generalized and made applicable throughout the Naval Aviation Enterprise. 
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The purpose of this project is to find the optimal combination of retention base incentives offered by the 
surface-warfare officer (SWO) community. The SWO community has experienced the lowest junior-officer 
retention rate of all unrestricted-line-officer (URL) communities since the early 1990s. The community is 
required to maintain at least 275 junior officers annually in order to fill operational-department-head billets 
in support of sustaining maritime-mission requirements. Due to numerous community dissatisfiers, the 
SWO community has been unable to produce the required force strength of 275 department heads. 
Induction of a monetary bonus was the SWO community’s answer to addressing its critical junior-officer 
retention rates. But retention rates are still critically low and are viewed negatively by many junior officers 
because the bonus does not address the reasons junior officers are dissatisfied with the community. Several 
non-monetary incentives have been identified by junior SWOs as possible tools to increase retention rates. 
In this project, a multi-dimensional auction model, including both monetary and non-monetary incentives, 
is built to determine which combination offers the greatest value to officers at least cost to the Navy’s SWO 
community. 
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THE MINE-CLEARANCE INDUSTRY: BACKGROUND, GEOGRAPHY, FUNDING, ANALYSIS, 
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Contrary to common belief, the problems caused by landmines and other counter-mobility devices have 
been threatening the lives of human beings for thousands of years. However, actual efforts to remove the 
buried mines are a comparatively new issue.  
The mine-clearance industry has been growing steadily, mostly because of increasing demand from 
mine-afflicted countries, nongovernmental organizations (NGO), international organizations, and wealthy 
donor countries having the financial resources to attract this growing industry.  
The imbalance between supply and demand and the financial constraints of mine-afflicted countries, 
NGOs, and international organizations make these efforts difficult to manage. Due to the challenges faced 
by the stakeholders, a thorough review of the current system and prevalent shortfalls is needed. 
This study covers the background of the problem, the geography of mine contamination, funding 
mechanisms, dynamics of the organizations dealing with the problem, and efforts to achieve a mine-free 
world; recommendations for resolving this problem in the future are provided. The mine-clearance industry 
is also thoroughly analyzed using Porter’s five-forces analysis, considering the governments of mine-
afflicted countries, NGOs, international organizations, commercial clearance firms, and donor countries 
with financial resources. 
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Since the end of the Cold War, the private-military industry has skyrocketed. This study gathers, compiles, 
and examines demographic and financial information on 585 private and public companies that operate in 
the private-military industry. 
The demographic analysis reveals that an overwhelming majority of firms are privately held and 
offered no financial information. Firm inception dates are closely correlated with past and current world 
events. The majority of private firms’ founders have military or government backgrounds and are located in 
the United States and United Kingdom. Using Singer’s and Avant’s classification of the private-military 
industry, the study determines that most firms are not restricted to one classification, as they operate in 
more than one arena. The analysis of public firms reveals that revenues and profits have been increasing 
steadily since 2003 as well as operating expenses, shrinking profit margins. The public-firm analysis relates 
the financial relationships between initial public offerings, locations, and employee numbers to the success 
of the companies. 
Overall, this study and the analysis of private-military firms offer insight into the prevalence of the 
private-military industry in the business world and how financially rewarding it can be. 
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The purpose of this MBA project is to develop a well-defined process to ensure reasonable access to 
industry publications for Fleet Readiness Center, Southwest (FRCSW) through the compilation of a 
friendly database. For each of the targeted publications, the project team determines the individual 
publication’s requirements and content interest and outlines the publication’s preferred method for article- 
and press-release submission and publication. The project team identifies trade conferences, events, and 
other promotional opportunities for FRCSW’s consideration. This project is conducted with the assistance 
of FRCSW and faculty at the Naval Postgraduate School. Key areas of concern include defining a logical 
process to indicate preferred publications, conferences, and key events for FRCSW participation; 
developing a database that is both easy to use and comprehensive; and finding ample research information 
to effectively analyze data. Recommendations are made and incorporated into the final database. This 
database can be used by FRCSW as a reference guide to expedite and simplify the process of choosing 
proper publications, conferences, and events for marketing and article submission.  
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The purpose of this research is to determine the return on energy efficiency investments in domestic 
installations and military forward-operating bases. This research considers two current options for 
increasing energy efficiency at military installations: the use of energy-savings performance contracts to 
fund energy-efficiency improvements at domestic military installations, and the use of waste-to-energy 
generators at remote, deployed military installations. 
In domestic military installations, energy requirements are provided primarily via external utilities. 
Energy-saving efforts at domestic installations seek to reduce utility expenses by private equity investment 
in energy-efficiency technologies. In remote military installations, generators provide the majority of 
electricity by burning fossil fuels delivered from fuel convoys. Forward-deployed installation energy 
efficiency can be achieved through expanded onsite use of alternative fuels. By using field waste as a fuel 
source, the external fuel demand at forward military operating bases may be reduced. Estimated financial 
returns of these energy-efficiency methods are included in the analyses of this research. This research also 
discusses the governmental policies mandating energy efficiency and explains how involved parties benefit 
financially from energy efficiency investments. 
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This paper examines the online wide-area workflow–receipt acceptance (WAWF-RA) application used 
across Department of Defense contracting agencies. It explains what WAWF does and its potential benefits 
to contingency contracting officers. The application works best when certain environmental conditions are 
met, such as adequate information-technology (IT) infrastructure and vendors with a high degree of 
electronic-commerce (e-commerce) capabilities. Problems arise with using WAWF during emergencies and 
contingency operations because many times, IT infrastructure is scare and the country has inadequate e-
commerce conditions. This research paper provides recommendations on bridging the capability gaps in the 
WAWF system so that it can be utilized to the maximum extent possible in any country under any 
condition. The Department of Defense developed an online application to provide defense contractors and 
authorized government personnel the capability to produce and process contract documents (such as 
receiving reports and invoices) over the worldwide web. The unique needs of the DoD, particularly 
regarding operations overseas and in support the global war on terrorism and other contingency operations, 
brought several system shortfalls to light. Contract administration transitioned from traditional paper-based 
processes to WAWF during its beginnings. It is now mandated for use by all DoD contracting agencies. 
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The purpose of this paper is to analyze whether there was a statistically significant reaction in financial 
markets to the announcements of U.S. defense-contractor consolidations (mergers and acquisitions) from 
January 1990 to December 2006. This analysis is accomplished through the use of two series-of-event 
studies, employing first the arithmetic and then the logarithmic returns against the S&P 500 index, 
involving the top five defense contractors: Boeing, Lockheed Martin, General Dynamics, Raytheon and 
Northrop Grumman.  
Many studies have been conducted using the event study methodology, and results have shown that in 
some cases, stock prices do respond to new information. The assumption has been maintained that the 
market responds rationally to such announcements. In contrast, the announcements of the acquisition of 
publicly traded firms by other publicly traded firms have not always had a consistently significant, 
beneficial effect on the shareholder wealth of the acquiring firms (Schipper and Thompson, 1983). Results 
of this case study further support the latter assertion, and add to the body of research involving event 
studies.  
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This study examines the possibility of the existence of a second chasm in the Department of Defense’s 
radio-frequency identification (RFID) and unique identification (UID) adoption. The study focuses on the 
DoD’s small business partners’ willingness to conform to RFID-UDI mandates and the reasons why or why 
not. The information on whether or not to conform is collected through the use of a survey of a number of 
small businesses. The study discusses the results of the survey, the relevance of the data to the DoD, and 
concludes with findings and recommendations for an alternate implementation plan of the mandates.  
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The purpose of this project is to develop a supply-chain management (SCM) certification within the 
Department of Defense. The report provides background information on certification and SCM. This report 
defines SCM and describes some potential benefits of SCM for the DoD. The report discusses what the 
DoD will gain from a formal SCM certification program that could be outsourced to civilian universities or 
provided by organizations within the Defense Acquisition University (DAU) consortium. Lastly, the report 
provides an initial proposal of what the curriculum could look like based on an analysis of current, 
graduate-level, SCM curricula at leading U.S. universities. 
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The amount of energy the United States consumes increases every year and this growth in energy 
consumption outpaces energy production. To fill this gap, the U.S. imports 35% of its energy. More 
importantly, the U.S. imports over 60% of its total oil consumption. The country’s energy production, 
especially the transportation sector, is highly dependent on foreign sources. Additionally, 70% of this 
energy is from nonrenewable sources and, being petroleum-based, produces greenhouse-gas emissions. 
Renewable energy sources and alternative fuels have proven to be energy efficient, cost effective, and 
environmentally friendly. Additionally, they reduce the country’s dependence on foreign sources. The 
military is adopting many types of renewable energy sources and alternative fuels and the results are 
impressive. However, the majority of implementation is here in the United States. These same benefits 




experienced at home are available on the battlefield: improved energy efficiency, cost savings, and less 
impact on the environment. Available green energy sources and their potential use on the battlefield are 
discussed. Several ways to further the use and maximize the benefits of green energy on the battlefield are 
also offered. 
 
KEYWORDS: Green, Energy, Renewable Energy, Alternative Fuels, Biomass, Geothermal, Hydropower, 
Wind, Solar, Nuclear, Biodiesel, Ethanol, Natural Gas, Coal-Derived Liquid Fuels, Electricity, Greenhouse 
Gas, Emissions, Battlefield, Hybrid Vehicles 
 
 
A STUDY OF THE CONCEPT AND IMPLEMENTATION OF THE LEAD-SYSTEMS 
INTEGRATOR CONCEPT IN DEFENSE ACQUISITIONS 
Omar A. Harriott-Captain, United States Army 
Master of Business Administration–December 2007 
Paul F. Santamaria-Captain, United States Army 
Master of Business Administration–December 2007 
Advisors: John T. Dillard, Graduate School of Business and Public Policy 
Alan J. Laverson, Graduate School of Business and Public Policy 
 
The purpose of the lead-systems-integrator (LSI) approach is to introduce more streamlined industrial 
practices and state-of-the-industry technology into government acquisition. The LSI is designed to assist 
the government in analyzing requirements and managing the development of system-of-systems for 
acquisition programs. The purpose of this study is to analyze the LSI concept and how it facilitates defense 
system development and acquisition. This research evaluates the concept of the LSI by examining its use in 
the Army’s future-combat systems and the Coast Guard’s Deepwater programs. These two force 
modernization programs are composed of a complex system-of-systems design acquired through an LSI. 
This report clearly defines the LSI and the conceptual concerns surrounding its implementation and 
describes the Army’s future-combat systems and the Coast Guard’s Deepwater programs’ experiences with 
the LSI.  
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This project offers a model useful for estimating the social cost of U.S. reserve forces and National Guard 
employment alternatives in support of the global war on terrorism (GWOT). Two specific alternatives are 
considered in this report: 1) the operational force (status quo) and 2) increasing active-duty force end-
strength and keeping reserve forces as a “strategic” reserve. Both alternatives are assumed to be equal in 
effectiveness. Each alternative provides certain benefits and costs to American society. A budgetary cost 
estimate of $533 billion from the Congressional Budget Office’s Assistant Director for Budget Analysis is 
accepted. Focus then turns to the social cost of these alternatives. It is concluded that the social cost of 
Alternative 1 exceeds Alternative 2 by nearly $50 billion from 2001 to 2006. 
 
KEYWORDS: Reserve Forces, National Guard, Reserve Utilization, Global War on Terrorism, Costs of 
War, Cost Benefit Analysis, Social Costs, Total Force Policy 
 
 




ANALYSIS OF ACQUISITION-WORKFORCE RESPONSES TO RECENT GAO REPORTS ON 
AWARD AND INCENTIVE FEES  
Quincy M. Hearns-Captain, United States Air Force 
Master of Business Administration–December 2007 
David M. Mitchell-Captain, United States Air Force 
Master of Business Administration–December 2007 
Advisors: Diana F. Petross, Graduate School of Business and Public Policy 
Rene G. Rendon, Graduate School of Business and Public Policy 
David F. Matthews, Graduate School of Business and Public Policy 
 
The purpose of this project is to survey the acquisition workforce regarding recent GAO reports and 
statements made on award and incentive fees. The reports, entitled “DoD Has Paid Billions in Award and 
Incentive Fees Regardless of Outcomes” and “DoD Wastes Billions of Dollars through Poorly Structured 
Incentive Fees,” have questioned the acquisition methods’ effectiveness. In order to analyze the reports, 
background research is conducted on the proper use and facilitation of award and incentive fees in 
accordance with Federal Acquisition Regulation standards, DoD 5000 policy, and other applicable policies.  
A sample size of contracting managers is surveyed at the 45th Annual Aerospace and Defense Contract 
Management Conference. The focus of the conference, “Rules, Risks, and Rewards: The Changing Outlook 
for Aerospace and Defense Contracting,” presented an opportunity for the researchers to survey 
participants who felt strongly about the GAO reports. Because the survey was conducted in anonymity, the 
research team was able to gather both positive and negative feedback. 
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The purpose of this MBA project is to determine potential logistics cost savings the U.S. Air Force and 
Department of Defense could have realized through the life of the F-16 fighter aircraft had they required 
engine commonality from the two engine manufacturers during the Alternate Fighter Engine (AFE) 
competition. Additionally, the authors seek to establish analysis framework to determine potential cost 
savings from commonality for other complex, high-cost systems (end items or subcomponents). The model 
assumes inventory consolidation is necessary to realize any savings from commonality. The Ardalan 
heuristic method is employed to determine siting for consolidation points using existing United States Air 
Force operational locations. This MBA project determines the potential cost savings for engine 
commonality in the F-16 to be approximately $31.8M (2006 dollars). 
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The objective of this joint applied project is to analyze the feasibility for production of renewable energy on 
Department of Defense installations and to focus on renewable-energy initiatives undertaken at Nellis Air 
Force Base (AFB), Nevada. This project examines the necessary criteria and preconditions for 
consideration of renewable-energy production on DoD installations and how the government establishes 
contracting devices with local power-generating companies. This project analyzes the Nellis AFB initiative 
as a model because of its commitment in meeting DoD renewable-energy goals, while saving taxpayer 
dollars and demonstrating to the American public the feasibility of producing energy without fossil fuels. 
Strengths and weaknesses of the renewable-energy requirements generation and contracting processes used 
by Nellis AFB are captured and analyzed. Additionally, this project provides a recommendation on whether 
or not the analyzed processes used for the Nellis AFB initiative can be utilized, in part or in whole, at other 
Air Force bases.  
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Massive consolidation within the defense industry began after the end of the Cold War. The defense 
industry felt economic pressures and responded by consolidating at various levels. Merging companies 
should create a positive synergy by combining the best attributes from each company. This synergy, in 
theory, should manifest itself in, among other things, a cost savings in defense programs. This thesis 
examines whether cost changes are evident due to consolidation within the defense industry by conducting 
a regression analysis of major defense acquisition programs across thirteen broad defense-market sectors. 
The findings suggest that while consolidation may yield savings as a result of synergy, this does not seem 
to be true for all mergers; they do not always save costs. Furthermore, not every merger experiences a 
statistically significant cost estimate change. Comparison of regression results across all programs 
examined suggests that when there is a statistically significant cost change following a merger, that change 
shows a greater likelihood of a cost estimate decrease than an increase. A categorical comparison across 
defense market sectors, branch of services, prime contractors, and by the company’s role during the 
consolidation experience (i.e., target or acquirer) suggests potential trends in cost estimate changes within 
each category. 
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Lebanon has long struggled with tremendous political upheaval. More recently, they have battled with 
heavy-handed Syrian interference, coped with a large number of Palestinian refugees, wrestled with Islamic 
fundamentalists, and witnessed several attempts made upon the lives of prominent public figures. The 
country still remains mired in political inertia and suffers from an inability to institute deeply needed 
reforms in its political structure and governing arrangement. A strong factor preventing any progress in the 
Lebanese political process is the emergence of new and potent political will within the Shia population 
charged by the insurgent group Hezbollah. This project analyzes the roles of Hezbollah in shaping the local 
economic picture among the people of southern Lebanon. Implications for political and military strategists 
are provided in order to possibly change the perception that Hezbollah is the only legitimate force able to 
provide safety, security, and basic services to a population lacking these essential goods, and thus changing 
the trends for people to strive towards good citizenship versus the counterproductive nature of insurgency. 
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ANALYSIS OF THE 314TH CONTRACTING SQUADRON’S CONTRACT-MANAGEMENT 
CAPABILITY USING THE CONTRACT-MANAGEMENT MATURITY MODEL  
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This research project provides an assessment of the contract-management capability of the 314th 
Contracting Squadron, located at Little Rock Air Force Base, Arkansas. The assessment uses a 
questionnaire covering the six phases of the contract-management process. The purpose of this research 
project is to analyze the 314th Contracting Squadron’s contracting processes and requirement target areas 
for improvement efforts by the application of the contract-management maturity model and the associated 
contract-management maturity-assessment tool at the 314th Contracting Squadron. 
 
KEYWORDS: Contract Management Maturity Model, CMMM, Contract Management Maturity 
Assessment Tool, CMMAT  
 
 
COLD-CHAIN LOGISTICS: A STUDY OF THE DEPARTMENT OF THE DEFENSE’S OCONUS 
PRE-PANDEMIC, INFLUENZA VACCINE DISTRIBUTION NETWORK 
Daniel Travis Jones-Lieutenant, United States Navy 
Master of Business Administration–December 2007 
Christopher Craig Tecmire-Lieutenant, United States Navy 
Master of Business Administration–December 2007 
Advisors: Geraldo Ferrer, Graduate School of Business and Public Policy 
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The purpose of this MBA project is to suggest a standardized distribution process for the pandemic-
influenza vaccine for use by the Department of Defense, filling an existing void in the national strategy for 
pandemic influenza. Also, this project is intended to foster the communication and planning process for 
vaccine distribution between all stakeholders, including the DLA, COCOMs, and regional commanders. 
Currently, no DoD pre-pandemic, vaccine-distribution plan exists. This project identifies the essential 
infrastructure assets needed to develop a cold-chain distribution network for a vaccine in a military 
application. Furthermore, the key communication and transportation elements needed for successful 
execution of this network are identified, including a discussion on information and vaccine flow through 




the distribution network. These ideas are organized into a model to provide an easily usable decision-
making tool for cold-chain network design. Finally, an example using the model is provided, using 
PACOM as the example area of operation.  
 
KEYWORDS: Pandemic Influenza, Cold-Chain Logistics, National Strategy for Pandemic Influenza, Joint 
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COMBATING PRINCIPAL–AGENT RELATIONSHIP PROBLEMS: USE OF 
THE TRUTH-REVEALING INCENTIVE MECHANISM 
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The purpose of this MBA professional report is to introduce the truth-revealing incentive mechanism 
(TRIM) as a tool to help the government obtain more accurate cost estimates and control program costs. 
The TRIM is an economic mechanism based on principal–agent relationships that uses incentives to align 
contractors’ interests with those of the government. The TRIM combats principal–agent problems by 
extracting a contractor’s true estimated costs. The TRIM is structured so that revealing the true estimated 
cost offers the contractor the highest potential fee. 
This report describes the principal–agent theory, identifies principal–agent problems in the current 
Department of Defense contracting environment, discusses how the TRIM addresses these problems more 
effectively than traditional cost-reimbursement contracts, and explains how and where the TRIM can be 
applied. This report also includes an electronic version of the TRIM in Microsoft Excel format, as well as a 
practitioner’s guide to help contracting officers use the TRIM. 
 
KEYWORDS: Truth Revealing, Moral Hazard, Information Asymmetry, Principal-Agent, Negotiations, 
Profit, Incentives, Cost-Reimbursement 
 
 
THE AGILE, RAPID, GLOBAL, COMBAT-SUPPORT SYSTEM: A COST- AND 
BENEFIT ANALYSIS OF INCLUDING ARGCS TECHNOLOGIES IN THE 
ACQUISITION OF THE ENHANCED, CONSOLIDATED, SUPPORT SYSTEM 
John N. Lund-Commander, United States Navy 
Master of Business Administration–December 2007 
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Philip J. Candreva, Graduate School of Business and Public Policy 
 
The purpose of this project is to provide a business-case analysis of the technologies demonstrated in the 
Agile, Rapid, Global, Combat-Support (ARGCS) System. Three theses and one professional paper have 
been authored in an effort to analyze the ARGCS advanced-concept technology demonstration (ACTD) 
return for proposed expenditure of funds. This project provides a summary of those works, a history of the 
ARGCS ACTD, a discussion of the goals for the ACTD, and a comparison of alternatives using results 
from the discrete-event-simulation model developed in the Bello, Rios, Carpenter (December 2006) thesis. 
The ultimate goal of this project is to assist in the analysis of the ARGCS technologies and to 
determine what benefit they would provide if included in the proposed next generation of naval-aviation 
test equipment, currently called the Enhanced, Consolidated, Automated-Support System.  
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AN ANALYSIS OF THE UNITED STATES MARINE CORPS’ CONTINUOUS PROCESS-
IMPROVEMENT PROGRAM AS APPLIED TO CONTRACTING AT THE MARINE CORPS 
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Michael T. McComas-Major, United States Marine Corps 
Master of Business Administration–December 2007 
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Master of Business Administration–December 2007 
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Master of Business Administration–December 2007 
Advisors: E. Cory Yoder, Graduate School of Business and Public Policy 
Geraldo Ferrer, Graduate School of Business and Public Policy 
 
This MBA project outlines the components of continuous process improvement (CPI) and provides an 
example and assessment of its application in the Regional Contracting Office-Southwest (RCO-SW). 
Budgetary constraints require the Marine Corps to function as efficiently as possible. CPI provides the 
enterprise-wide approach by which the Marine Corps will generate necessary efficiencies. The primary 
focus of CPI in the Marine Corps is improving support to the warfighter.  
The purpose of this project is to examine the United States Marine Corps CPI program as it applies to 
the Marine Corps RCO-SW to determine possible reductions in procurement administrative lead time 
(PALT). Lean, Six Sigma, and the Theory of Constraints (TOC) are predominant process improvement 
methods used in business and the Department of Defense to make better products and provide faster 
service, resulting in increased end-user satisfaction. The RCO-SW has been identified as a pilot program 
for the implementation of the Marine Corps CPI Program. The objectives of this project are to study the 
process improvement methods and examine how they can be applied during the execution of a process 
improvement project. 
 
KEYWORDS: Continuous Process Improvement, Procurement Administrative Lead Time, Lean, Six 
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As the U.S. Navy transitions through its personnel draw down, the need for enlisted communities to 
manage their manpower resources effectively will increase. The cliché, “do more with less,” can be applied 
to the U.S. Navy requirement to continue to fulfill its mission obligations with fewer personnel. One 
community in particular has received Navy leadership's interest; the AEGIS fire-controlman (FC) 
community is currently experiencing problems in meeting their sea-duty requirements. 
Part of effective manpower-resource management is predicting the future manpower structure. A 
population matrix with Markov properties is used to develop the AEGIS FC aging model. The goal of this 
model is to provide an accurate prediction of the future AEGIS FC community structure based upon 
variables. The thesis demonstrates that there are several problems inherent in the AEGIS FC aging model. 
The model is accurate when predicting in the aggregate, but fails to predict the AEGIS FC community 
structure based on years of service. 
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AN ANALYSIS OF YEAR-END SPENDING AND THE FEASIBILITY OF A CARRYOVER 
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This project investigates the year-end “rush to spend” and its origins. A secondary examination considers 
the feasibility of using carryover incentives to extend the obligation period by up to twelve months. 
Problems associated with the current one-year limitation are documented. Possible fixes for execution 
problems are presented, and one solution, the carryover incentive, is analyzed in depth. Findings include 
many examples at both the federal and state levels that suggest year-end spending may lead to poor 
decisions and wasted resources. Despite the history of ineffective budgetary and policy changes, the 
proposed carryover incentive has proven successful in the limited occasions on which it has been adopted.  
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Pilot training is the most critical factor that determines the fighting capability of the Air Force. It is a very 
costly, lengthy, and complex process, and therefore very hard to manage. Today’s fighting capability is the 
result of hiring and training decisions made many years ago. Therefore, anticipatory planning is very 
important in pilot training, to reduce costs and increase fighting capability.  
The purpose of this project is to model and optimize the F-16 pilot training progression as a supply 
chain where each step in the process is seen as the “supplier” of the next step. The attritions and 
reassignments of the pilots make this model complicated, and there are also the constraints of scarce 
training resources, such as instructors and equipment. The purpose of this project is to develop a model-
based approach for reducing the cost of pilot training, while improving the fighting capacity of the Air 
Force. In this research, a linear programming model is developed to synchronize and balance the flow of 
pilots through the various stages of the supply chain. The model includes constraints, such as capacity and 
manpower flows, reflecting hiring and training of pilots. The optimization model is tested and illustrated 
through a computational experiment based on realistic yet hypothetical data. 
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The U.S. Navy’s naval-aviation enterprise has combined its depot aircraft-maintenance activities with 
aircraft intermediate-maintenance facilities to form fleet-readiness centers across the U.S. The merger 
created newly formed organizations responsible for providing comprehensive aircraft maintenance support 
by combining personnel, technical expertise, equipment, and facilities. The purpose of this MBA project is 
to analyze the proposed organizational design elements of the FRCSW components department, which 
resulted from the integration of the naval-aviation depot at North Island (NADEP N.I.) and the aircraft 
intermediate-maintenance department, North Island (AIMD N.I.), in San Diego, California. The goal of this 
project is to evaluate possible misalignments in the current organizational design and structure of the 




organization, and to identify design gaps and areas of duplication of effort. This project evaluates the 
current design through personnel interviews and is conducted with the sponsorship and assistance of the 
Fleet Readiness Center Southwest.  
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The purpose of this thesis is to find lessons for Navy business transformation efforts to ensure that the 
planned changes persist. Over the years, many best practices have been adopted from private industry. 
Some of these provided lasting change, but many did not. The organization and motivation of private 
industry and the Navy are very different; perhaps this led to problems implementing these best practices. 
This thesis analyzes successful financial management transformation at a smaller government entity. 
The budgetary and financial pressures faced by another government entity are more similar to the Navy’s 
problems than those faced in private industry. The successful transformation is then analyzed through a 
change persistence model. 
This research finds that the Navy has a sound business transformation plan that is centered on 
reengineering processes and systems. However, the plan needs to be supplemented with teaching and 
socializing interventions to ensure that buy-in is achieved across the enterprise. 
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This paper uses discrete-event simulation modeling, inventory-reduction, and process improvement 
concepts to identify and analyze possibilities for improving the training continuum at the Marine Corps 
Communication–Electronics School (MCCES), specifically in terms of reducing adverse effects of lost 
time spent in the Marines Awaiting Training (MAT) platoon queue. Every possible improvement that the 
local commander could make without spending any capital is tested using the process-analyzer function 
(PAN) in Arena. The researchers also test increasing the number of instructors up to the quantity 
authorized. Potential effects on the MCCES operating budget are offered, i.e., a cost-benefit analysis based 
on average salaries is conducted, and recommendations are provided for making the training system more 
efficient while examining potential changes to reduce costs. 
The premise of the study is that MAT are potential warfighters not gaining value-added training nor 
benefiting the Marine Corps when waiting in a queue to begin military occupational-specialty (MOS) 




training, i.e., adversely affecting fleet marine forces’ operational readiness. The study coincides with the 
current emphasis on reducing the training, transients, patients, and prisoners (T2P2) account. 
The researchers determine that changing from the present MCCES process of scheduling classes to an 
on-demand scheduling method, and, in some MOSs, changes to the minimum and maximum class sizes and 
number of instructors, would result in a reduction in the average days spent in MAT and the average 
number of Marines in MAT. By utilizing all recommendations, the researchers identify a potential value 
savings in terms of salary of $11.6 million and a potential cost savings to the barracks and base-support 
costs of $1.9 million. 
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The purpose of this MBA project is to conduct an analysis of a concurrent implementation of radio-
frequency identification (RFID) and unique-item identification (UID) at the Naval Surface Warfare Center 
at Crane, Indiana (NSWC Crane). This project uses the developments put into place at the Space and Naval 
Warfare Systems Command (SPAWAR) EHF satellite-communications branch in San Diego as a baseline 
for the implementation at NSWC Crane. This project provides a concurrent RFID/UID implementation 
plan for NSWC Crane’s primary warehouse facility and conducts a knowledge-value-added analysis of that 
implementation. 
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Using a stakeholder management approach, this thesis helps the U.S. Navy understand who the external 
stakeholders are with respect to the thirty-year shipbuilding plan, the priority of differing stakeholder 
claims, and the nature of the U.S shipbuilding industry, one key stakeholder group. By citing the over-
arching goals of the Navy's shipbuilding plan, reviewing Congressional testimony and reports on this plan, 
and financial analysis of individual shipbuilding firms, this thesis discerns key facets that explain 
shipbuilder behavior. To better manage shipbuilders, the Navy should develop strategies that refine 
shipbuilding business cases by stabilizing production rates, achieving greater design stability, and reducing 
order intervals. 
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In an effort to align sources with requirements, the Department of Defense has implemented initiatives that 
correspond with industry’s strategic sourcing practices. These initiatives include consolidated purchasing, 
commodity councils, and regionalization. This project examines a successful commodity council (CC), a 
failed CC, and one in the early stages of development. Characteristics common to both successful and 
unsuccessful councils, as well as characteristics that differentiate the outcomes, are sought. The report 
includes a brief history of strategic sourcing as a long-term, supply chain management solution in the 
private sector; the impetus behind Air Force implementation of strategic sourcing through CCs; associated 
transactions costs; and finally, the resource management practices necessary to move beyond theory to 
practical application. Results are illustrated in a case study that provides a template for successful 
implementation. 
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The KC-135 aircraft's programmed, depot maintenance (PDM), flight-controls repair cell is modeled and 
simulated to identify improvement opportunities for greater efficiency within the flight-controls repair 
process. PDM is conducted by the 564th Aircraft Maintenance Squadron, 76th Aircraft Maintenance 
Group, Oklahoma City Air Logistics Center (OC-ALC), Tinker Air Force Base, Oklahoma. The focus of 
this research is on the repair cell's internal formal and informal communication flows and information 
processing to evaluate the impact on flight-controls-repair throughput time. Computational organizational 
modeling is employed to examine organizational design modifications and their effect on repair-cycle time, 
project cost, and project risk. The modeling and simulation software used is based upon organizational 
design theory and information-processing research. To build the baseline organizational model that 
emulated the actual repair process, data is collected through interviews with repair cell personnel and 
observation of the repair process. Modifications called “interventions” are developed to simulate and 
analyze organizational design changes. The study concludes with the recommendation of feasible 
organizational design alternatives for OC-ALC decision makers to improve the flight controls repair 
process and throughput time. 
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Congress and the Department of Defense continue their yearly quest to fund the national defense-
acquisition strategy with a defense budget that finds itself spread across more military acquisition programs 
and competing with the redirection of funds supporting supplemental requirements, including increased 
national security and the military presence in Iraq and Afghanistan. Compounding these external funding 
issues are a multitude of defense acquisition programs that continue to experience internal program-cost 
overruns. Most major defense acquisition programs take well over ten years to reach full-rate production. 
These programs exceed long-term projected costs because initial developmental and procurement costs are 
estimated for only short-term accuracy. This case study investigates the fluctuations in the reported 
budgetary projections and selected acquisition reported costs during the system development and 
demonstration phase of the Marine Corps’ H-1 upgrade program, while cross referencing potential 
programmatic causes for cost overruns. The purpose of this case study is to research a major defense 
acquisition program, which has experienced a program acquisition unit-cost breach, and to explore the 
distribution of the cost increases of the internal and external developmental variables associated with 
reporting long-term costs of defense acquisition procurements. 
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The purpose of this paper is to explore the use of energy-savings performance contracts (ESPC) within the 
Department of Defense, focusing on the United States Air Force’s utility and energy acquisition. The 
significant value of the ESPC is its alternative financing mechanism, which authorizes federal facilities 
recapitalization without upfront investments. The paper focuses on Dyess Air Force Base’s ESPC, as 
Dyess’s benchmarking ESPC was selected for the presidential award for leadership in federal energy 
management. The six major contracting processes within the three main management levels encompass 
many of the best-practice characteristics. The interviews referenced herein with the services’ end users, the 
regional and local contracting officers, allow the reader to further understand how the integrated-product 
team’s significant efforts resulted in a successful ESPC. 
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An experimental program is developed to test the impact of bidding behavior on two matching mechanisms 
proposed by prior research for use in the U.S. Navy’s assignment-incentive pay (AIP) program. AIP is one 
compensation program used by the Navy to encourage sailors to volunteer for less desirable assignments. 
Unlike other compensation programs, sailors negotiate AIP rates through an auction-like system. Previous 
research has proposed new mechanisms to effectively match sailors to assignments based on sailor bids and 
Navy valuations. However, the two mechanisms provide different incentives for sailors to truthfully reveal 
their minimum acceptable AIP through their bids. The experimental program is developed to help 
determine which matching mechanism gives better incentives for sailors to bid closer to their true 
valuations, and how bidding differently than these valuations impacts the effectiveness and cost of the 
matching mechanisms. The proper operation of the experimental program is verified through sixty 
simulated sessions of ten participants bidding their true values. The program is further tested in a trial run 
with twenty volunteer subjects completing twenty bidding rounds each.  
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Rising healthcare costs are placing a considerable burden on government and Department of Defense 
resources. At the current rate, healthcare costs will likely impact the overall readiness and future force 
structure of the Department of Defense. In an effort to reduce or contain the costs of the military healthcare 
system, this project proposes two cost-savings alternatives for providing outpatient care to active-duty 
personnel and their dependents. In addition to analyzing the current system as an alternative (status quo), 
the two proposed cost-sharing alternatives are a standard copayment and a monthly-allotment program. 
These strategies are primarily designed to reduce Department of Defense costs by influencing the attitudes 
of beneficiaries toward outpatient healthcare, restricting their access to options with higher costs, and 
shifting a portion of outpatient care costs through co-payments. This project provides an in-depth analysis 
for each alternative using a set of assumptions for treatment possibilities based on three likely scenarios, 
and provides quantitative and qualitative data to arrive at a recommendation. Using acquisition principles, 
this project provides an implementation process for the proposed alternative that should minimize 
disruption in the current military healthcare system. This project highlights the hypothesis by implementing 
a cost-savings strategy to active-duty and dependent outpatient care; thus, the military healthcare system 
will experience a significant cost reduction over the long run.  
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There have been numerous graduate research projects written about the Navy flying-hour program (FHP) at 
the Department of the Navy level on down the chain of command to the TYCOM level. However, there is 
no research regarding the FHP in terms of how it is done and its affects and consequences at the squadron 
level. The primary purpose of this professional report is to bring to light the challenges faced by the 
squadron and the many obstacles that the material-control officer (MCO) has to overcome in meeting the 
demands set by Commander Naval Air Forces (CNAF) regarding the FHP. Due to the level of inexperience 
of the aviation-maintenance officers graduating from aviation-maintenance-officer school, who are tasked 
with the responsibilities as the squadron MCO, this professional report will serve as a reference source both 
at the micro (squadron) and macro (CNAF and DoN) levels of operation to increase understanding of the 
funds-management process and, consequently, to improve such management. 
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This study assesses the process capabilities and competencies of Air Force Material Command (AFMC’s) 
Ogden Air-Logistics Center (OO-ALC) contracting directorate at Hill Air Force Base, Utah. This project is 
conducted with the sponsorship and assistance of the acquisition-research program. The assessment spans 
five units and delves into six key contracting-process areas. The purpose of this study is to analyze the OO-
ALC’s contracting processes and procedures to better establish a baseline for contract-management 
maturity. This model, in conjunction with the contract-management maturity-assessment tool (CMMAT), is 
used to gain information on potential areas of weakness and how to leverage those with strengths. 
Additionally, this study produces an analysis of the ethical culture currently present in the OO-ALC 
through the administration of an ethics questionnaire. In these times of significant transformation, it is 
critical to have mature contracting processes and procedures in place to ensure continuity and continuous 
improvement throughout the organization, as well as high ethical standards.  
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The year 2000 was the cutoff date for the Department of Defense to have paperless processes in place. 
Since then, advances in computer technology have led to such paperless contracting processes as the DoD-
wide standard procurement system (SPS), wide-area work flow, and other department-specific, major-
weapon procurement information systems. Although great strides were made by the DoD to implement 
paperless contracting processes, there still exists substantial room for improvement. Despite all paperless 
system processes, now, seven years beyond the paperless cutoff date, many organizations still use a paper-
based filing system. 
This thesis explores the policy and benefits of implementing a paperless-contracting filing system 
using a software program such as Adobe Acrobat, provides a brief assessment of current Air Force and 
Navy/Marine contract-filing systems, and includes a real-world case study of the implementation of a 
paperless policy change at Los Angeles Air Force Base. 
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This thesis is a business-case analysis (BCA) of the costs, benefits, issues, and effects associated with 
maintaining the Joint Strike Fighter’s (JSF) alternate engine program. Competition (dual-source) and sole-
source scenarios are compared with regards to the development, production, and life-cycle sustainment of 
the JSF engine. The study also explores past Department of Defense engine acquisition programs, including 
the highly successful, dual-sourced F-16 engine, to establish a precedent for the potential monetary and 
non-monetary benefits that can result from competition. Finally, the BCA examines the non-quantitative 
impacts the program’s cancellation will have on the DoD, its allies, and the industrial base.  
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This exploratory study assesses the usability of an online policy document system, specifically with 
company-grade supply officers in the United States Marine Corps. Using common work scenarios, users 
were asked to search for specific policy documents. Their efforts to navigate through the system were 
recorded and analyzed to better understand areas in the system that posed challenges to supply officers’ 
efforts at policy retrieval and understanding. The primary purpose of this study is to provide 
recommendations (based on the test findings) that will address opportunities to enhance the effectiveness 
and efficiency of the current electronic-publication system. Based on this analysis, the second purpose of 




this study is to provide recommendations to enhance the effectiveness and efficiency of, and user 
satisfaction with, the electronic-document system. 
Five participants were observed as they used electronic policy and regulatory documents related to 
financial management and property-control functions. The participants were chosen because they represent 
the user population and are familiar with the electronic-document system. Each participant conducted 
typical search and retrieval tasks using think-aloud protocols. Each session was videotaped, and 
participants were interviewed afterwards.  
In-depth analysis of the data indicates that participants are generally satisfied with the system, but 
significant opportunities exist to improve its effectiveness and efficiency. Most notable recommendations 
are to increase search capability, provide consolidated offering of content, allow personalization and 
portability, improve ability to see context/location within documents, create additional linking mechanisms, 
and migrate away from the pdf file format. Additional recommendations address the need for iterative 
testing and triangulation of problem areas to increase data reliability. 
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This project explores identity modeling as an observable and quantifiable indicator of the rational 
foundations of apparently inconsistent behavior. A model of rational choice is presented in which behavior 
is the product of feasible alternatives, available information, ethical identity, and social setting – all of 
which are subject to change as the given situation is played out. This model is developed and then applied 
in two cases. The first is the movie “Under Suspicion,” tracing the decisions of Henry Hearst, the prime 
suspect in a murder case. The second is an account of the Tiger platoon, a special operations unit during the 
Vietnam War – documented in the book Tiger Force. The model has good explanatory power for 
understanding apparently inconsistent and irrational behavior. To this end, rational choice models are 
useful in understanding human behavior, especially in stressful environments, such as police interrogations 
and combat. This study contributes to a research agenda that aims first to understand criminal behavior in 
wartime, and ultimately, to identify means to prevent it. 
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A systems-level analysis of submarine-repair budgeting and spending is performed in an effort to articulate 
the unique behaviors of this combined system of budgeting, supply-chain management, and spending 
control. Current Navy policies, procedures, and budget-forecast methods are studied to develop the basic 
causal relationships of budgeting and spending behavior to develop a basic model of the system. The 
effects of feedback and delays inherent in the system structure are analyzed to determine overall system 
amplification, and oscillation potential in spending behavior is possible given various changes to inputs. 
Observations over spending data recorded from 1996 to 2006 for the submarine force are analyzed against 




the knowledge of the system dynamics to determine if this real behavior can be successfully reconstructed 
in the model. 
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In this thesis, a multiplestage auction is developed as a means of coupling market research and contract 
outcomes, and a simulation is conducted to demonstrate its significance. Federal buyers have imperfect 
information regarding what could best meet their needs; they also have difficulty obtaining information. A 
multistage auction model is designed and compared to current single-stage auctions. The multistage auction 
improves both total and actual buyer’s surplus and selects the ideal seller more frequently. The multistage 
auction may be implemented without major policy changes and may be used effectively in contracts for 
services or in contingent environments.  
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This thesis evaluates the Department of Defense's advanced-concept, technology-demonstration (ACTD) 
process and the challenges encountered in transitioning an ACTD to an acquisition program. The 
methodology includes case analysis of thirty-eight ACTD program business plans. Nineteen of the 
programs transitioned, while the other nineteen were terminated either prior to the military-unit assessment 
or after. The scope includes a review of 1) ACTD origins and processes as of October 2007, 2) past ACTD 
programs, 3) the established documentation criteria associated with ACTD selection and evaluation, 4) 
business plans for the thirty-eight ACTD case programs selected for analysis, and 5) potential process 
improvements that would aid in ACTD transition to acquisition success. This thesis identifies several 
statistically significant variables in the existing ACTD transition process. These variables predict transition, 
or not—they therefore suggest several criteria that should be maintained in the ACTD process. Perhaps 
equally important, several variables that are not significant predictors of transition are identified. Based on 
the results, several enhancements are suggested that could be incorporated into future ACTD processes, 
which may improve the insertion of technology to the warfighter.  
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This project proposes the implementation of a web-based logistics information system to act as a single 
platform for naval supply chain and shipboard customers for effective logistics planning and execution, and 
as an information system for corporate knowledge management. Shipboard supply officers’ training 
focuses primarily on maintaining accountability; there is very little focus on operational logistics, which is 
only presented at pre-deployment briefs lasting one or two days. Many supply officers suffer information 
overload during these briefs, thus making the effectiveness of the briefs questionable. On the other hand, 
there is insufficient information on port services and lessons learned for effective planning. The capability 
of a web-based system will optimize naval supply-chain operations, significantly reduce man-hours, 
provide a mechanism for continuous process improvement, and enable the Naval supply system to become 
a learning organization. 
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This thesis explores the possibility and feasibility of improving existing satellite measurements of sea-
surface temperature (SST) by the incorporation of high-frequency, radar-derived, surface-current data. 
Water parcels tagged with SST are advected using particle trajectories calculated by integrating surface-
current velocity data. The SST of these advected water parcels are compared to SST measurements at the 
final times and locations of the advected water parcels. Different methods of generating surface currents 
from high-frequency-radar measurements are also examined. The “totals” current method is a local fitting 
method that generates surface-current measurements by solving a least-squares equation fitting multiple 
measurements from different radar sites. The open-boundary modal-analysis method is a global method 
that fits a series of eigenfunction modes to available radial measurements. These modes are generated by 
solving two Laplacian eigenvalue problems on the domain with Dirichlet and Neumann boundary 
conditions and adding a set of boundary modes to account for flow across open boundaries. Any current 
field in the domain can be described using a combination of these modes. The two methods are compared 
for accuracy against an analytic solution to the linear Stommel problem.  
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A free-electron laser (FEL) shows potential as an effective defensive weapon for a naval ship against 
today’s modern weapons, such as supersonic anti-ship missiles. A laser can destroy these fast and highly 
maneuverable missiles at the speed of light. Several obstacles must be overcome to employ this weapon on 
a naval ship. This thesis discusses several methods for passive and active jitter control of a guided optical 
beam that might be employed in an FEL weapon system. 
Vibration experiments are performed on the laser jitter-control test bed at the Naval Postgraduate 
School to test several types of feedback and adaptive feed-forward controllers. A filtered-x, recursive least 
squares (FXRLS) adaptive feed-forward controller is found to be most effective in correcting a 
combination of both broadband and narrowband disturbances. The FXRLS controller results in a 33 dB 
decrease in jitter caused by a 50 Hz narrowband vibration and an 89% improvement in low-frequency 
broadband jitter experienced by the optical beam. A proposed free-electron-laser design, employing both 
passive and active vibration control techniques, is recommended; the design employs a colinear optical-
reference beam for jitter control. 
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The free-electron laser (FEL) has been discussed and studied in the United States Navy’s directed-energy-
weapon efforts. The goal of these studies is to use the FEL as a ship’s primary defensive weapon against 
incoming threats, such as missiles, aircraft, and small boats.  
This thesis is an analysis of the effects of shipboard vibration on the performance of an FEL. The focus 
of this analysis is on performance degradation due to quadrupole magnet misalignments from ship 
vibrations and flexing.  
This study is aimed at improving system-design efforts by determining the sensitivity of an FEL on 
magnet misalignments due to shipboard vibration and flexing. Simulations are conducted on the magnets 
placed along the electron beam path between the end of the accelerator and the beginning of the undulator. 
Simulations within this study are conducted using the 3D FEL simulator, designed and programmed at the 
Naval Postgraduate School, and FELSIM, designed and managed by Advanced Energy Systems. 
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The continued development of a low-cost and safe method for neutralizing explosive threats is reported. 
The concept depends on the use of pure nitromethane in a totally encased, lightweight, plastic shaped 
charge, and the in situ injection of a minute quantity of diethylenetriamine just prior to employment. 
Penetration and impact initiation capabilities of a baseline charge, as well as function reliability, were 
previously demonstrated. 
The jet from a previously developed, brass-encased baseline charge is fully characterized from flash 
radiography, and important technical issues relative to computational prediction are resolved. A new, 
precision, 42-degree lined charge is shown to outperform the baseline by as much as 6 to 74% over the 
standoff range studied. These improvements allow for the incorporation of a Teflon body and a bi-material 
Teflon/copper liner in conformance with the goal of total encasement of the nitromethane. 
Relative differences in jetting characteristics and quantitative assessments of the penetration capability 
of the new design, and small performance decrements resulting from the plastic substitutions, are reported. 
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The goals of this thesis are to demonstrate the operation of a near-field scanning microscope (NSOM) 
inside a scanning electron microscope (SEM) to collect spatially resolved luminescence and to image 
transport on nanoscale structures, particularly nanowires. The SEM is used to generate localized charge and 
the NSOM is used to observe the motion of the excess charge due to diffusion or drift via its recombination 
emission. This allows direct determination of transport parameters, such as minority carrier mobility and 
lifetime, which are key to the performance of LEDs, lasers, and bipolar devices.  
For nanostructures such as nanowires, device sizes are commonly less than 100 nm. The resolution in a 
standard optical microscope is diffraction-limited and hence resolution of luminescence from individual 
devices requires collection of light in the near-field limit. An atomic force microscope (AFM/NSOM) is 
installed in the SEM to allow for simultaneous, near-field optical collection with an electron beam for 
charge generation. The work in this thesis observes CL luminescence from ZnO nanowires using normal 
SEM-OM and analyzes the spectra. In addition, the work demonstrates successful AFM/NSOM operation 
within the SEM. Light is collected from both GaAs heterostructures and single ZnO nanowires and control 
experiments are performed. Challenges for transport imaging in SEM are identified.  
Finally, a suggestion for further work is to specifically image charge motion along a single wire, 
including electric field mapping in these nanoscale, low-dimensional structures. These nanoscale wires are 
poised to revolutionize solid-state devices in the near future, and direct measurements of key electronic 
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An articulated arm with three degrees of freedom is implemented and tested on an autonomous robot. 
Kinematic equations of motion for the arm are modeled and tested. A communication architecture is 
successfully implemented for wireless manual control of the arm. Visual and thermal cues are realized with 
an onboard camera and a collocated thermal sensor. Future work suggests investigations for full 
autonomous arm control without manual operator intervention based on sensor cues and visual scene 
correlation. 
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The Naval Postgraduate School’s unmanned, aerial vehicle (UAV) laboratory developed a small, 
unmanned, aerial vehicle (SUAV) equipped with a vision-based target tracking (VBTT) system as part of 
its tactical-network topology field-experimentation program. The VBTT system includes a miniaturized, 
gimbaled camera that allows autonomous target tracking while providing concurrent estimates of target 
motion, including its position, velocity, and heading. Using the current control law, the speed of 
convergence and the range-holding performance have been found to deteriorate as target speed increases. 
The aim of this thesis is to elaborate on the existing control law in order to achieve better performance. 
This thesis proposes employing a new and novel algorithm from the Lyapunov stability analysis for the 
purpose of adjusting the feedback gain; to that end, a control law with adjustable gain can be easily 
implemented based on UAV-target kinematics to optimize UAV performance. The performance of the 
newly adjustable gain-control law is tested in both a SIMULINK model and hardware-in-the-loop 
simulations to verify any improvement in performance over the constant gain-control law. Principal results 
offer improved SUAV target-tracking performance with no additional hardware costs.  
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Free-electron lasers (FEL) are devices used worldwide for several purposes. In the military, especially in 
the Navy, they can be used for self-defense against missiles and small boats. Installed on a ship, an FEL 
represents a multi-mission, deep magazine, long-range weapon. This thesis briefly describes the basic 
components and principles of operation. It also explores, by simulations, the effects of changing some of 
the parameters that generate the laser beam.  
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Phase-diversity wavefront sensing (PD WFS) is a wavefront-reconstruction technique used in adaptive 
optics, which takes advantage of the curvature conjugating analog physical properties of a deformable 
mirror (MMDM or bi-morph) such that the computational intensity required for correcting an aberrated 
wavefront becomes simplified over traditional Shack-Hartmann WFS techniques. By looking at an image 
reflected off a deformable mirror by two cameras placed on either side of focus of a lens, intensity 
differences in the beam, indicating wavefront aberration, could be detected by the cameras acting together 
as a WFS and analyzed by a computer which would provide control to the actuators of a deformable mirror 
such that any detected difference in intensities between the two cameras could be minimized. This process 
of mirror-surface conjugation serves to correct for the aberrated or curved wavefront by reflecting a new 
wavefront, compensated for curvature, such that its reflection is approximately planar.  
The theory of PD WFS is well documented; however, there is very little quantifiable information 
regarding the specific challenges in designing a functioning PD WFS. In this research, a PD WFS is 
designed and the concept is proven such that wavefronts could be corrected through computer-controlled, 
closed-loop conjugation of a deformable mirror. The results are analyzed using a traditional Shack-
Hartmann WFS and off-the-shelf Front Surfer software to verify the validity of the experimental data.  
PD WFS has become critical in the development of segmented, mirror-adaptive optic systems where 
traditional wavefront reconstruction using Shack-Hartmann wavefront sensing tends to break down at the 
mirror-segment edges. The Naval Postgraduate School’s Spacecraft Research and Design Center intends to 
explore the use of segmented, mirror-adaptive, optic systems for space-based applications. 
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Light-emitting polymers (LEP) are being developed for lightweight, low-cost, infrared emitters for 
potential individual IFF applications. The unique requirements for emitter operation (modulated, short-term 
response) require study of time-dependent optical and electrical behavior. Multiple LEP devices are 
evaluated to determine intensity variations and voltage response as a function of time and activations. From 
experimental data, it became possible to suggest approaches for creating the optimum LEP device for 
future IIFF devices. 
Key results include the increase of intensity in all emitters, observation of necessary warmup periods 
of yellow devices, large voltage responses of red emitters, and device-reset time. All emitters see intensity 
increase while being activated continuously over short periods of time. The yellow emitter has the largest 
intensity variation, so a warmup period of constant current is used, significantly impacting the intensity. 
The red devices are determined to have large turn-on voltages at initial activation. The device-reset time, or 
the time for the intensity to drop after reaching optimum intensity, is also determined. 
Further research into the combination of red and yellow dyes is suggested, as well as continued 
research into the impact that small periods of operating time have on LEP intensity. 
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The United States Department of Defense’s autonomous-vehicle efforts have concentrated research in areas 
that support development of unmanned, ground- and air-battlefield vehicles. Little attention has been paid 
to applying robotics to automate routine tasks. A robotic solution consisting of a prototype holonomic 
vehicle is proposed to search for, detect, and remove debris that could cause foreign-object damage to 
turbine-engine aircraft operated from ships. Holonomic, or omnidirectional, motion is realized by solving 
the system of equations governing the vehicle’s motion atop a plane surface. Translational motion without 
chassis rotation is achieved through motion control using a single-board computer, a pulse-width 
modulation and optical isolation circuit, and a low-cost inertial-measurement unit. Obstacle detection and 
avoidance is realized by constructing a microprocessor-controlled, scanning, ultrasonic, sonar, detector 
head and controller circuit. The sonar detector demonstrates 360º coverage and centimeter resolution. 
Rudimentary autonomous operation and wireless manual control via a Java graphical user interface are 
achieved in an indoor environment. 
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Future long-dwell, high-resolution-imagery satellites and space telescopes will require very large, flexible, 
primary mirrors. These large mirrors face many challenges, including optical-surface imperfections, 
structural vibrations, and jitter. A flexible mirror can overcome some of these challenges by applying 
adaptive-optics techniques to correct mirror deformations and aberrations to produce image quality data. 
This paper examines and develops control techniques to control a deformable mirror subjected to a 
disturbance.  
The experimental portion of the work uses discrete, time-proportional, integral control with second-
order filters to control disturbances in a deformable mirror and correct aberrations in an adaptive-optics 
system using laser light. Using an adaptive-optics test bed containing two deformable mirrors, two fast 
steering mirrors, two wavefront sensors, a position sensor, and a combination of lenses, the system corrects 
a simulated dynamic disturbance induced in the deformable mirror. Experiments using the described test 
bed successfully demonstrate wavefront-control methods, including a combined iterative feedback and 
gradient-control technique. This technique results in a threefold improvement in RMS wavefront error over 
the individual controllers correcting from a biased mirror position. Second order, discrete time-notch filters 
are also used to remove induced low-frequency actuator and sensor noise at 0.8 Hz, 2Hz, and 5Hz. 
Additionally, a 2Hz structural disturbance is simulated on a micro-machined, membrane-deformable mirror 
and removed using discrete time-notch filters combined with a modal, iterative, closed-loop feedback 
controller, showing a thirty-six-fold improvement in RMS wavefront error over the iterative, closed-loop 
feedback alone. 
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Theory predicts that ideal pulse-detonation technology offers significant fuel efficiency over 
ramjet/scramjet architecture within a range from high-subsonic- to low-hypersonic velocities. In practice, 
pulse-detonation engines (PDE) require implementation of loss-inducing techniques, such as turbulence-
generation devices, to achieve and sustain detonation events, which effectively narrows the efficiency gap 
between the two technologies. Pressure losses associated with such obstacles lower the system’s specific 





at the Naval Postgraduate School for seven years, no dedicated attempt has been made to accurately 
measure the experimental performance. Fuel-based Isp is a function of the ratio of thrust produced to fuel-
mass flow rate; thus, accurate computation requires precise knowledge of both thrust and input fuel. This 
thesis focuses on creating an accurate thrust-collection system incorporating an existing, uncalibrated, 
rocket-thrust stand. An indepth, axial-component-thrust calibration is conducted for the stand itself and 
with the engine mounted in the firing configuration. As expected, harmonic responses of the stand during 
detonation experimentation are experienced, which require creation and implementation of filtering 
algorithms to successfully extract useful thrust values. 
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Inlet mass flow, fuel-injection profile, igniter characteristics, ignition delay, and operational frequency all 
dictate the success of a pulse-detonation engine (PDE). An optical sensor is developed and utilized for the 
observation of ignition zone characteristics over varying refresh conditions that show decreasing ignition 
delay times when approaching marginally fuel-rich reactant mixtures. A wide range of equivalence ratios 
for ethylene/air mixtures and a limited number of JP-10/air mixtures are explored. The JP-10/air–fuel 
mixtures are nearly impossible to ignite at characteristic velocities greater than 35 m/s until a porous 
ignition shield is installed. The porous shield, surrounding the transient plasma-ignition (TPI) electrode, 
demonstrates the successful ignition at characteristic velocities up to 100 m/s for C2H4/air and 55 m/s for 
JP-10/air mixtures. The ignition shield slows down a portion of the fuel–air mixture to increase the local 
residence time, allowing for more reliable ignition. The resulting combustion products proceed to ignite the 
remaining fuel–air mixture. The ignition-shield design appears to prevent locally a complete purge of the 
previous cycle’s products, and a transient-plasma discharge is still required for subsequent ignition to 
occur. This effect further reduces the observed ignition delay time in ethylene/air and JP-10/air fuel 
mixtures.  
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Due to the wide use of gas-turbine engines, any performance improvements would yield significant impacts 
to many military and civilian programs. While hardware upgrades require costly replacements to existing 
equipment, fuel-performance enhancement could provide a near-term, cost-effective solution. 
This thesis research focuses on the development and qualification of a suitable system to provide 
bench testing of nanocatalyst additives for jet fuels on a full-scale, tactical, gas-turbine engine. 
A Williams International F-121 fanjet engine is acquired and set up as the centerpiece component for 
the desired test stand. The required auxiliary systems and sensor equipment are designed and constructed. 





ability to determine lean ignition limits, capability to perform on-the-fly switching of fuel supply during 
engine operation, and capability of dynamically performing lean flame-out tests. 
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The continued development of a low-cost and safe method for neutralizing explosive threats is reported. 
The concept depends on the use of pure nitromethane in a totally encased, lightweight, plastic shaped 
charge, and the in situ injection of a minute quantity of diethylenetriamine just prior to employment. 
Penetration and impact initiation capabilities of a baseline charge, as well as function reliability, were 
previously demonstrated. 
The jet from a previously developed, brass-encased baseline charge is fully characterized from flash 
radiography, and important technical issues relative to computational prediction are resolved. A new, 
precision, 42-degree lined charge is shown to outperform the baseline by as much as 6 to 74% over the 
standoff range studied. These improvements allow for the incorporation of a Teflon body and a bi-material 
Teflon/copper liner in conformance with the goal of total encasement of the nitromethane. 
Relative differences in jetting characteristics and quantitative assessments of the penetration capability 
of the new design, and small performance decrements resulting from the plastic substitutions, are reported. 
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The emergence of shortwave infrared (SWIR) sensors and the ongoing development of multispectral 
imagers that operate across four wavebands (visible, NIR, SWIR, and MWIR) pose new challenges for 
current camouflage, concealment, and deception technologies. For one, they render ineffective 
conventional camouflages that worked well in the visible part of the spectrum. The aim of this thesis is to 
propose means to provide effective camouflage across the visible and SWIR spectrums. A system is 
developed for combined imagery and spectral reflectance measurements for the visible and the SWIR 
regions. The system utilizes an InGaAs focal plane array with a response range from 400 to 1700 nm. 
Experiments are conducted to study the reflectance of materials (e.g., foliage and current camouflage 
materials) across the two spectrums. From these experiments, the desired properties for camouflage




materials are established. It is then proposed that a layer of nanomesh be used to complement current 
camouflage material in order to maintain the reflectance contrast between various dyes in the SWIR. The 
modified camouflage material would be reinforced with fibers tuned to absorb radiation around 1.4 µm 
wavelength. This would mimic the SWIR reflectance behavior exhibited by water contained in foliage. The 
proposed material will enhance the survivability of future warriors by providing effective camouflage 
across the visible and SWIR spectrums.  
 
KEYWORDS: Shortwave Infrared, SWIR, SWIR Imaging, SWIR Reflectance, Camouflage, Multi-
Spectral Imaging, Wavelength Tunable Fibers, Chameleon Fibers 
 
 
HIGH DOPPLER RESOLUTION IMAGING BY MULTISTATIC CONTINUOUS WAVE 
RADARS USING CONSTRUCTIVE TECHNIQUES 
Wei Ting Soh-Major, Republic of Singaporean Air Force 
B.Eng., Nanyang Technological University, 2001 
Master of Science in Combat Systems Technology–December 2007 
Advisor: Brett Borden, Department of Physics 
Second Reader: Donald L. Walters, Department of Physics 
 
The multistatic radar offers many advantages over monostatic radar in certain applications, especially since 
their receiving stations may be located at covert and distant sites relative to transmitting stations. 
Furthermore, continuous wave radars are relatively simple and inexpensive to employ and maintain. Hence, 
the impetus for developing a continuous-wave, multistatic radar system for high-resolution imaging was 
conceived.  
This thesis is a proof-of-concept demonstration that a Doppler-only, multistatic radar system can be 
employed to provide high-resolution imaging of airborne targets in support of noncooperative target 
recognition. Through an understanding of conventional imaging techniques and formulation of the inverse 
problem in radar imaging, a demonstration radar model, based on one transmitter and two receivers, is 
designed to determine the accurate position and velocity of simulated targets. The extraction errors result 
from the range, and bearing and velocity measurements are congruent with the physical limitations of each 
transmitter–receiver pair. Through the employment of a multistatic system, the geometrical diversity allows 
these limitations to be overcome.  
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The design and performance analysis of a three-channel robust, symmetrical-number system (RSNS) 
virtual-spacing, direction-finding (DF) system is carried out in this thesis. The design is based on hardware 
used in previous work in which a digital, three-channel, RSNS-based interferometer was built. In designing 
an RSNS, virtual-spacing DF system, it is found that the ratio between the modulus is an important 
parameter. It affects the selection of the moduli set, the array size, and the system’s field of view. Based on 
the hardware used, the system’s signal-to-noise ratio (SNR) is determined for a simulated emitter. Random 
Gaussian noise is injected into the system to determine the accuracy of mapping the actual angle-of-arrival 
(AOA) to the estimated AOA. Monte Carlo simulations are carried out to determine the probability of 
correctly estimating the AOA of the signal. Simulation results from the effect of spacing errors, phase 
errors, frequency error, moduli set change, and SNR change are presented and analyzed. The RSNS-based 




DF system is found to be relatively insensitive to spacing error. A proposed two set of moduli is used to 
improve the accuracy and probability of correct estimation in both low-SNR and high-SNR conditions.  
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This thesis analyzes the nature of hastily formed networks (HFN) and develops a framework and 
architecture for effective collaboration needs. The analysis considers review of a spectrum of commercial, 
off-the-shelf hardware (including mobile command-and-control center and network hardware) and software 
(i.e., resource-optimizing tools) that could support a wider continuum of humanitarian and crisis-relief 
missions, as well as ad-hoc, anti-terrorist-threat missions. Military and non-governmental organization 
participation is considered. Various phases of disasters or incidents are studied, and suitable information 
and communications technologies and capabilities are identified to improve the effectiveness and efficiency 
of collaborative operations.  
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The Monterey Security Architecture (MYSEA) provides a distributed, multilevel, secure networking 
environment where authenticated users can securely access data and services at different security 
classification levels. The MYSEA framework utilizes both commercial, off-the-shelf (COTS) products and 
specialized, secure, high-assurance components that enforce multilevel-security (MLS) policy. Some 
collaboration among MYSEA users is enabled through the use of the Web-based distributed authoring and 
versioning (WebDAV) mechanism.  
This thesis extends the existing collaboration capability in MYSEA to include hypertext, content-based 
collaborative authoring, and information sharing through the use of the increasingly popular wiki 
technology. This is accomplished by porting a publicly available wiki engine to run on a proprietary 
operating system hosting the MYSEA server. Through a systematic selection process, TWiki is chosen as 
the wiki engine for MYSEA. A three-stage porting methodology is used to aid in troubleshooting porting 
errors. Functional and security tests are performed to ensure that the wiki engine operates properly while 
being constrained by the underlying mandatory access control (MAC) and discretionary access control 
(DAC) enforcement mechanisms. This research is synergistic with the cross-domain information sharing 
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This research focuses on wide-area surveillance of public environments for potential improvised, explosive 
devices (IEDs) using wireless-sensor networks. Magnetic and infrared sensors from Crossbow 
Technologies are explored to detect simulated, emplaced IEDs (emplacement is the step most susceptible to 
detection) in a public mall and along a typical street environment. The threat scenario is IED emplacement 
in a trash receptacle. A network of these sensors is built and positioned in these environments with human 
subjects entering (some carrying ferromagnetic materials and some not) and proceeding toward a 
receptacle. Results indicate that magnetic sensors could detect suspicious ferromagnetic materials, though 
not all simulated IEDs contained enough to trigger detection. Infrared sensors are not effective for such 
tasks, as there is much background infrared radiation. The network design is such that data could easily be 
aggregated over many sensors in larger networks. This suggests that the technology can be effective for 
protecting communal areas, such as airports and urban areas. Other supplementary technologies, such as 
imagery, could be linked to build a more robust detection network. 
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There is a widespread belief that moderate Muslims can help fight against iihadis in the war on terrorism. 
This belief is based on the fact that the ideology of terrorist organizations like Al Qaeda attracts a steady 
stream of recruits—and on the assumption that this ideology can only be fought by moderate Muslims. This 
study, however, demonstrates that in a situation of conflict, particularly one having religious overtones, 
moderates have a limited role because violence perpetrated by radicals becomes too dominating a feature. 
Moderates can play their most useful role only after the state is able to contain the radicals and secure 
conditions that are congenial for views different from those of radicals.  
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In Thailand, post January 2004, the Islamic insurgency in the south has surged constantly. During this time, 
the insurgency has not refrained from attacking and intimidating innocent people; government officials are 
also targeted, especially the military, police, and local community leaders.  
The Thai government has developed policies and an ad-hoc organization to confront this problem and 
has improved related laws in hopes of improving the situation, but, so far, little the government has done 
has been successful. In particular, intelligence has often lacked accuracy (in terms of information received), 
opportunity for timely warnings, and hard evidence with which to accuse the movement’s masterminds. In 
this regard, the intelligence operation has mainly relied on human intelligence (HUMINT) derived from 
interviews, interrogations, and informants. It has become increasingly hard to receive information because 
informants are frequently intimidated and fearful of cooperating with authorities. Conversely, the 
authorities themselves cannot provide enough security for their informants, so receiving accurate 
information has become increasingly more difficult.  
This thesis examines the Thai government’s post–2004 counterinsurgency (COIN) strategy for coping 
with the Muslim insurgency. The focus of this research is the ad-hoc organization of Thai officials charged 
with executing the COIN strategy, with emphasis placed on the intelligence system in particular, in order to 
recommend appropriate ways to reform the intelligence system. 
The purpose of this case study is first to suggest improvements to the Thai intelligence community that 
will enable it to become more effective in fighting the insurgency in those cases where the state either 
cannot receive, or only receives, limited support from the local population. The second goal of this thesis is 
to suggest modifications to the Thai government’s strategy and organization that could enable the 
government to pursue more effective counterinsurgency activities. 
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Since national, regional, and continental borders do not hinder transnational terrorist organizations, a 
theater special-operations command is forced to conduct operations across a wide range of political and 
social environments. Special Operations Command, South (SOCSOUTH), the theater special-operations 
component of the United States Southern Command, has determined that each subregion within its area of 
responsibility has particular nuances that require separate and distinct command elements. Due to this 
determination, SOCSOUTH has decided to revise its approach to the command and control (C2) of all 
special operations forces operating throughout Central and South America. SOCSOUTH calls this new C2 
approach “distributive C2.” 
The purpose of this thesis is to conduct a thorough analysis of the SOCSOUTH distributive C2 concept 
and propose recommendations for improving its effectiveness and efficiency. Using multiple theories of 
organizational design and recommendations based on personal observations and interviews, a long-term 
command and control structure for SOCSOUTH is proposed. The authors hope to provide SOCSOUTH 
and other theater special-operations commands with a C2 structure that will allow them to better coordinate 
and prosecute their war-on-terrorism mission across multiple subregions and ensure proper integration into 
a larger, global, counterterrorism strategic plan. 
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This thesis focuses on the Mexican armed forces’ ability to deal with existing and future unconventional 
threats and insurgencies. The modern Mexican armed forces are the result of an enduring evolutionary 
process that has made necessary changes to deal with emerging threats against the state. Mexico’s criminal 
threat has evolved because of 9/11 and because of the US-led crackdown on Colombian drug cartels. 
Mexico's modern adversary is well versed in waging mass-media campaigns and uses terrorist tactics to 
instill fear in Mexico’s population. Mexico’s current threats consist of drug trafficking, which has resulted 
in increased levels of violence, and rebel insurgencies that have transitioned from revolutionary nationalists 





Therefore, to positively counter the rise of social and political violence, Mexico's government needs to 
carefully plan its response to insurgencies. Mexico must develop alternative and unconventional remedies 
to preserve national security. Current Mexican military strategies rely on the mass mobilization of ground 
and air troops, primarily for search-and-destroy operations. Although the evolving threat warrants an 
unorthodox military strategy, this thesis focuses only on the Mexican navy’s ability to take the lead in 
dealing with the nation’s rising unconventional threats. 
This thesis uses both the insurgency and counterinsurgency model developed by Gordon H. 
McCormick, known as the “mystic diamond,” and information operations to frame the unconventional state 
strategy. This analytical tool offers a better understanding of how an insurgency works and the interaction 
and relations among the different actors involved. The study presents an indepth case study of Colombia 
and the development of information-operation capabilities to support its policies and objectives. This study 
also presents a concise case study of Mexico and describes how the country has managed its challenges 
without an information-operations capability. 
Using McCormick's model of counterinsurgency, this thesis proposes that the development of an 
information-operations capability within the Mexican armed forces will increase operational effectiveness 
against internal and external threats, influence public opinion to support government actions, preserve 
tranquility, and ensure national stability during crises. States in general, and Mexico in particular, should 
continue to use information operations and psychological operations in order to deal with the enemy of 
tomorrow while maintaining popular support. 
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This study challenges the notion that incremental steps taken by current Army modularity initiatives are 
bold enough to allow ground forces to properly conduct operations in twenty-first-century, irregular 
environments. This thesis argues that infantry brigade-combat teams should be better optimized for the 
challenges of irregular warfare through structural changes that decentralize resources, flatten the command 
structure, and increase the capacity and integration of intelligence personnel, mobility assets, and 
population-focused capabilities at the battalion and company level. First, this study describes changes to the 
United States’ threat environment and the evolving national-security policies that are attempting to address 
these changes. A review of the Army’s “transformation” identifies an obvious gap between capabilities 
inherent to the current force design and those directed by more recent policy documents. The study then 
examines a wide array of policy and structural alternatives from a variety of military analysts. 
Organizational theory is used to establish theoretical concepts, supported with historical insights, Army 
doctrine, contemporary articles, presentations, and interviews to assess the ability of tactical units to 
conduct intelligence, security, and civil–military operations. Finally, this study outlines a proposal to 
modify the current modular-brigade design, as a consideration for defense planners.  
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Civil-information management is one of the main tools used in conducting effective counterinsurgency 
operations, yet there is no definitive doctrine that explains how to collect, analyze, or warehouse civil 
information. This thesis provides a methodology for collecting civil information in a counterinsurgency 
environment. The proposed methodology provides a foundation for the creation of standard operating 
procedures and tactics to enhance the U.S. military’s capability to conduct civil reconnaissance and 
counterinsurgency warfare.  
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Proper selection of advisory personnel for transition teams is critical to military advisory efforts in Iraq. 
The selection procedures currently in place have shortcomings that may be best adjusted through analyzing 
historical experiences and previous lessons learned. The U.S. military has decades (if not more than a 
century) of advisory experience, including experience with Arab countries such as Saudi Arabia. 
The main purpose of the transition teams is to provide advisory support to the Iraqi security forces in 
garrison, training, and combat environments. Advisors are expected to live, work, train, and fight alongside 
their Iraqi counterparts. Clearly, some personnel are better suited than others to such austere and often 
ambiguous environments. Therefore, discreet selection of appropriate personnel has to be considered for 
successful advising. 
Historic lessons learned, coupled with current experience in advising Iraqi security forces, suggest the 
need to develop discreet selection criteria. Critical to selection is recruitment and screening of candidates. 
Personnel selected for advisory duty should then proceed to a preparatory phase in which advisor-specific 
skills are developed or enhanced prior to deployment. Assessment should continue through all phases of 
team formation and deployment to ensure that there is no degradation of individual suitability or team 
capability over time. 
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The United States government has identified undergoverned areas in weakened or failed states as one of the 
threats faced by the U.S. and its allies, because these spaces can provide safe havens for terrorists. Under 
certain circumstances, the DoD may choose to counter these threats by utilizing specific elements of the 
United States Special Operations Command (USSOCOM) to work indirectly through irregular forces who 





uses the cases of Hezbollah in Lebanon and the Taliban in Afghanistan to determine how irregular forces, 
with external support, can establish political control of an under-governed space. To a more limited extent, 
this study also determines methods that special-operations forces (SOF) can utilize to influence irregular 
surrogates should SOF choose to operate by, with, and through them to attempt control of an under-
governed space within weakened or failed states in support of U.S. foreign policy. This study provides 
lessons learned and potential implications for emerging DoD irregular warfare literature and future DoD 
and USSOCOM IW doctrine design and operational planning.  
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Internal wars are by default the business of others, until someone says they are not. Artificially contained 
within the confines of the current international system, insurgent conflicts are considered domestic affairs 
only until they threaten external interests. In judging intrastate conflict by and large from a crisis-response 
perspective, conventional assessment methodologies, oriented largely toward interstate wars, tend to fall 
short in objectively analyzing the historical and dynamic aspects of internal wars. This thesis develops an 
adaptive security construct (ASC) that aims to correct such shortcomings through the multidisciplinary 
integration of three conceptual lenses: a qualitative situation estimate, a game-theoretical dynamic-conflict 
model, and geospatially oriented nexus topography. Using Sudan’s internal wars as a case study, where 
signed peace agreements in both the south and Darfur exist in apparent contradiction of the causes of these 
conflicts, the ASC iteratively correlates the analysis of each of the three lenses to provide an observer a 
more objective external view of conflicts that are inherently “internal.” This thesis presents the ASC as an 
iterative process and perspective that enables the formulation of general imperatives and specific 
approaches in response to contemporary arenas of conflict, both in Sudan and within the international 
community at large. 
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The Jesuits have made inroads on an astonishing number of societies, becoming firmly established in vastly 
disparate cultures. Sixteenth-century Jesuit missions to China, India, and Japan form a useful model for 
contemporary U.S. special operators seeking influence in societies that are infinitely different from their 
own. The practice of first establishing respect, then influence, and eventually working for religious 
conversion proved far more effective than the relatively forceful tack taken by Dominican and Franciscan 
missionaries. The most successful Jesuit practices are examined, a general model of their approach is 
created, and parallels are drawn to similar contemporary challenges to special operators. 
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A complex network of dealers, brokers, financiers, and traffickers continue to funnel large quantities of 
small arms and ammunition into African conflict zones, despite the presence of United Nations arms 
embargoes. Weapons are often transported from arms-producing countries in Eastern Europe and the post–
Soviet States to remote locations in Africa by civil aircraft. This thesis focuses on the process by which 
weapons are bought and sold and the illicit nexus of arms brokerage and transportation networks that 
facilitate the deadly trade. This supply chain is presented as the “anatomy of an arms deal,” which can be 
further described using the statistical tools and measures of social-network analysis. Selected case studies 
of proliferation events into the West African state of Liberia are used to construct networks that can be 
compared to the supply-chain model and possibly suggest additional points of intervention to halt this 
deadly trade. 
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Naval special warfare does not currently have a designated career path for an officer that requires 
professional military education (PME) for SEAL junior officers after the rank of ensign (O-1) and before 
the rank of lieutenant commander (O-4). Naval Special Warfare Command and Center is currently 
interested in this subject. SEAL officers increasingly hold key leadership positions and influence critical 
decisions in the execution of national strategy. This growing responsibility calls for a progressive and 
sequential education to prepare junior officers for battle, staff, and command. Additionally, the naval -
special-warfare (NSW) officer corps will continue to grow in the coming years, adding more junior officers 
to the community. SEAL junior officers would benefit from structured PME throughout their careers. 
Through research analysis and a survey of NSW officers, this thesis attempts to determine what education 
is critical for a SEAL junior officer. Additionally, this thesis attempts to determine the most efficient way 
to address education shortfalls and the frequency in which education should be experienced. Finally, the 
NSW junior-officer community will benefit from education opportunities inserted into the officer’s career 
path to address nineteen specific subjects indicated in this research. 
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Over the last five years, America has placed an ever-increasing emphasis on missile defense and currently 
spends nearly $10 billion annually on its development. The United States’ current missile defense system is 
integrated; it depends on the cooperation of defensive elements aboard ships, on land, in the air, and in 
space. The objective is to provide a layered defense with multiple opportunities to destroy an incoming 
missile. By investing heavily in missile-defense technology, the United States is clearly aiming to protect 
itself and its allies, but it is also attempting to deter its enemies and terrorist regimes from spending their 
dollars on long-range missiles capable of hitting U.S. targets. The underlying theory is that rogue regimes 
possess limited funds and will not invest precious dollars on weapons that will not be effective during an 
attack. The United States believes its missile-defense system is a deterrent to rogue states. However, North 
Korea’s test launches in July 2006, along with subsequent testing of a nuclear device, illustrate that while 
the United States’ missile-defense system may protect America from attacks, it may not be an effective 
deterrent to North Korea’s further missile development and future use in offensive action. 
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Since 2003, the Colombian navy (COLNAV) has been outsourcing flight services from a private company 
in order to provide transportation for troops and military cargo and general logistical support. Colombian 
naval aviation (AVNA’s) lack of proper equipment to perform these types of missions in a cost-efficient 
manner has required senior naval command to sign iterative contracts over four years with a private 
contractor. The contract or is one of two companies with such a capacity in the country and the only one 
with the resources available to accomplish the terms of contract. 
Such limitations have developed a highly dependent relationship with one supplier, resulting in a non-
beneficial agreement for COLNAV, especially considering the sensitive security implications of the 
internal Colombian context, generated by the narcoterrorist organizations within the national borders.  
This situation is analyzed from a managerial perspective; using a game-theory approach, four possible 
alternatives are presented to strengthen COLNAV’s bargaining position in dealing with a sole source of 
aviation services and, thus, improving the Naval Aviation’s capabilities in the long run. 
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The Asymmetrical Software Kit (ASK) is a software package built for U.S Army Special Operations 
Command (USASOC). It is designed to greatly expand and digitize the intelligence preparation of the 
battlefield (IPB) process for special-forces units. The purpose of this thesis is to thoroughly evaluate the 
tactical user’s acceptance of this technological innovation. A technology-acceptance model, which 
psychometrically measures users’ perceptions of ease of use and utility to predict their intention to use the 
software, is applied in this analysis. The test population for this user acceptance survey is the tactical-level 
user (group and below) of the ASK. These are the special-forces intel sergeants (18Fs) on the special forces 
A-teams (ODA), and the military intelligence personnel at the battalion and group S2 (staff-intelligence) 
sections. Respondents complete an anonymous, online survey on their impressions of the ASK. Questions 
focus on system usability and user acceptance in a military setting. Overall, the models used in this study 
show an acceptable level of fit with the tactical end user’s usability-and-acceptance assessments and exhibit 
satisfactory explanatory power. Users show marked trends in response to questions concerning training, 
command involvement, and system availability. Qualitative input includes a number of responses about the 
idiosyncrasies of certain programs, and the lack of high-speed computers to run complex GIS queries. 
Findings from this study should provide some valuable insights to program managers about systems 
evaluation and clarify how USASOC can design full-spectrum software fielding to foster technology 
acceptance and use at the tactical level. 
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This thesis explores the critical issues that influence the decision to utilize private military companies 
(PMC) and armed contractors in support of U.S. military operations. The critical issues identified in the 
thesis address a combination of government, military, and public concerns with the private military 
industry. Understanding these critical issues will assist policy makers in determining the validity of the 
PMC concept and the extent to which the U.S. government could utilize armed contractors and consider 
privatization of combat forces as a viable option to satisfy certain military requirements of this nation. The 
thesis also expands on the link between the expansion in the private military industry and the shortage of 
U.S. government resources to satisfy the requirements of its foreign policy decisions. This work focuses on 
the legitimate use of PMCs and armed contractors to support U.S. government and military operations.  
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In Norway, there has been an absence of discussion concerning the distribution of responsibilities and 
relations between policymakers and their intelligence supporters. The public and political focus has been 
primarily on the intelligence community’s execution of their missions and on ensuring that there is an 
established legal authority with political oversight and control. 
Norway’s foreign and security policies and their relation to the Norwegian political system are 
discussed in this thesis. How national policymakers could better utilize the more-than-one-billion NKR 
spent yearly on the intelligence services is also considered. 
It is concluded that there is adequate political control over the two main intelligence services, the 
Norwegian intelligence service and the Norwegian police security service. However, changes are 
recommended that would improve the intelligence supporters’ ability to effectively serve their principals, 
the political decision-makers in the government. The thesis argues for the establishment of a joint 
intelligence support element at the Office of the Prime Minister and the production of a joint requirement- 
and-priority document that would cover the nation’s overall intelligence needs and priorities. If established, 
the document should be issued in both classified and an unclassified versions to achieve broader political 
and public support. Finally, the overall structure of the intelligence services is examined and it is 
recommended that the intelligence service be directly subordinated to the minister of defense, not the chief 
of defense, as it is today. This change would increase the intelligence service’s closeness to and support of 
the executive power and raise it to the same governmental level as the Norwegian police and security 
service. 
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As the Army continues its transformation into a more lethal and responsive force in the midst of the war on 
terrorism, it becomes increasingly important to make qualitative and critical progress assessments. One of 
the most important aspects of that transformation is how the leaders of tomorrow are educated. Are we 
providing the quality institutional education that will allow these new officers to meet the challenges of 
modern warfighting in the contemporary operating environment?  
The developmental education systems of the United States Military Academy and the Reserve 
Officer’s Training Corps are designed to provide the foundational knowledge, skills, and attributes needed 
to ensure success in combat and continued lifelong learning. In this regard, both systems are marked by 
much improvement over the past several years. In fact, today’s graduates are more capable and informed 
than any of their predecessors. Despite the improvements, daunting challenges remain for both systems, 
though they differ in nature and solution. The physical transformation of the Army is continuous and so too 
must be mental transformation. Without improved focus on leadership, adaptability, and the skills of the 
pentathlete leader, young officers face the prospect of fighting wars for which they are physically, but not 
yet mentally, prepared.  
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The purpose of this thesis is to identify the actions the U.S. military should take to ensure that the next time 
it is called upon to provide a campaign strategy to the president, it does not repeat the shortfalls of 
9/15/2001, which called for a direct approach against an irregular adversary, Al Qaeda. The thesis presents 
a game theory analysis of Toft’s “strategic-interaction theory” to develop an optimal strategy for 
conducting future asymmetrical conflicts. It finds the optimal strategy is to be equally capable of either a 
direct or indirect approach and to employ whichever approach the adversary is employing. U.S. military 
operations between 1947 and 2001 are reviewed and it is found that 208 of the 210 known engagements 
optimally required a U.S. indirect approach. Despite the overwhelming preponderance of indirect action 
during this period, an assessment of the U.S. military educational system that produced the uniformed 
military leaders at the time of the 9/11 attacks shows that it focused on the direct approach, rendering these 
leaders ill-prepared to advise the president on 9/15. Recommendations are provided for future U.S. military 
preparations for asymmetrical warfare, calling for an equally balanced education of U.S. officers in direct- 
and indirect-approach strategies. 
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United States Army and special-operations forces (SOF) recruiters in the U.S. Army Recruiting Command 
(USAREC) use four prospecting strategies to recruit future soldiers. These include telephone, referral, face-
to-face, and internet or email prospecting. The four prospecting strategies have proven to be effective, but 
email prospecting remains the most underutilized. Ironically, email prospecting is the most efficient 
strategy, yet most recruiters either refuse to try it or use it incorrectly. This study demonstrates that U.S. 
Army and SOF recruiters can use email as a legitimate marketing tactic and powerful tool. The introduction 
describes the purpose of this study, background information that led to this topic, and the hypothesis. The 
second chapter discusses the four recruiting strategies that are being used by U.S. Army and SOF recruiters, 
with a concentration on email prospecting. The third chapter describes two case studies on organizations 
that successfully used email marketing to increase recruitment and improve sales. The author also conducts 
a case study on the Raleigh Recruiting Company and demonstrates how email marketing was used to 
increase recruitment during fiscal year 2006. The fourth chapter contains a model that demonstrates the 
efficiency of email marketing/prospecting when compared to phone prospecting, and the author justifies an 
estimated Return on Investment (ROE) if the Army were to outsource an Email Service Provider (ESP) to 
assist recruiters with their email prospecting efforts. The final portion of this chapter determines whether or 
not USAREC is properly aligned to execute an effective email marketing campaign. Additional email 
marketing strategies that can be used by the Army and SOF are provided. Chapter V concludes the study 
and contains references, an appendix, and the distribution list. 
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The Air Force view of personnel recovery (PR) has historically focused almost exclusively on combat 
search and rescue (CSAR) of downed aircrews. Recent operations have seen a marked decrease in aircraft 
shootdowns, and have correspondingly tasked USAF combat-rescue forces with non-CSAR missions in 
support of a variety of customers. This thesis examines the changing environment in which combat-rescue 
forces are employed; evaluates the ability of these forces to perform PR tasks within an irregular warfare 
campaign; and makes recommendations regarding where and under whose control rescue assets should be 
employed. 
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Analyzing jihadist activity in France, Germany, Great Britain, and Spain provides valuable insight into how 
the idea of a global jihad resonates within different Muslim communities. Initial assessments explaining the 
differing level of jihadist activity in each country focus primarily on one foreign policy item: support or 
opposition to the Iraq war. However, research shows a number of other critical items that also influence the 
level of jihadist activity. These include other foreign policy initiatives, such as NATO’s lead in 
Afghanistan, involving military forces from all four countries; support of “apostate” regimes, such as 
France’s involvement in Algeria; and perceived injustices against Muslims during colonial conquests. 
Another critical factor is the country of origin of the Muslim population. Analysis reveals that jihadist 
activity amongst Pakistani Muslims tends to be higher than with groups from other origins. The final 
critical factor measured is the domestic policies of each country. Policies that encourage integration and 
assimilation appear to minimize jihadist activity. Lessons learned based on the success and failure in each 
of these countries are critical to developing long-term counterterrorism policies and eliminating European 
Muslims as a support element or active participants for the global jihad. 
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When the United States government faces a threat from an unconventional and asymmetric terrorist group, 
one possible counterterrorism strategy is leadership targeting. The value of leadership targeting is based on 
the expectation of a quick and cheap victory over the enemy by removing the leader from the organization 
and on a minimal expenditure of assets and resources to achieve these results. 
This study argues that leadership targeting may be an effective strategy, but only under specific 
conditions. It is critical to the security of the United States for strategic and operational planners, 
policymakers, and executives to understand the appropriate environment for undertaking a leadership 
targeting strategy. This study provides a framework for analyzing the effectiveness of leadership targeting 
based on critical components of leadership.  
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The United States is entering its seventh year of the global war on terrorism and continues to struggle with 
irregular war. As the Department of Defense’s lead for irregular warfare (IW), U.S. Special Operations 
Command co-authored the IW Joint Operating Concept (JOC), version 1.0 with the U.S. Marine Corps 
Combat Development Command in order to “outline a holistic U.S. government and partner nation 
approach to IW.” The concept establishes the need to integrate all instruments of national power in order to 
enable a joint-force commander to successfully conduct a protracted IW campaign against state and non-
state actors. The end state is a joint force with enhanced capability for IW and a balanced approach to 
warfighting. To succeed in IW, the commander and staff need a campaign planning system that answers 
two primary questions: “How do you effectively focus on controlling or influencing populations?” and 
“How do you measure your efforts in IW?” The answer may be a marriage of effects-based thinking with 
the concepts outlined in the new IW JOC. This thesis analyzes the potential of such a concept, utilizing a 
case study of Special Operations Command, Pacific’s, own effects-based approach to the war on terrorism.  
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This thesis explores the intelligence cycle with emphasis on the dissemination of data from the intelligence 
community (IC) to forward-deployed operators, also known as warfighters. The study focuses on the 
bottlenecks and other flaws within the IC that may cause delays in getting intelligence reports and products 
in support of national security to customers around the globe. The IC has undergone several changes since 
the 2001 terrorist attacks on the United States, thanks to the 9/11 Commission and the 2004 Intelligence 
Reform Act. These changes have streamlined bureaucratic processes and budget allocations, but there is 
still a need to acquire systems and software that maximize data transfer and security. Several commercial 
companies have designed collaborative tools that claim to support improved data handling. Intelligence 
Support Server Environment (ISSE) guard is the primary tool the U.S. Air Force employs for exchanging 
data between the IC and the operators. This thesis reviews the advertised upgrade to ISSE, along with other 
tools, and provides an unbiased perspective on how these tools might facilitate data dissemination to the 
warfighter. 
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The United States Army is increasing its force by 65,000 troops over the next few years. Army aviators are 
included in this increase. Retention of the current soldiers in uniform is becoming very difficult as the 
deployment schedule of the current global war on terrorism wears down the individual aviator. Army 
aviation is included in this buildup of forces, yet it must also compete with the number of jobs becoming 
available as the baby-boomer generation retires and leaves gaps in both the civilian-pilot workforce for 
commercial airlines and the United States Customs air inventory. This thesis explores the aviation incentive 
program from its outset. It then continues with a discussion of auctions and auction theory and concludes 
with a game-theory approach and other mathematical approaches on bidding in auctions. Combining 
auction theory with the mathematical approach provides the bidder in an auction with a more educated 
decision in his bidding strategy. Utilizing auctions for aviator retention allows the Army to be more flexible 
in determining a value for a bonus, rather than limited by the offer of a static amount that may or may not 
help with retention. 
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This thesis presents a control architecture that achieves operating-standby redundancy for a voltage-source 
inverter controller. The system is designed to increase reliability by switching from the primary to the 
secondary controller when a fault to the primary controller occurs. The behavior of the system is predicted 
using a computer model representing the redundant controller architecture. The simulated results are then 
verified in lab hardware comprised of two field-programmable gate arrays, a three-phase rectifier, an LC 
filter, and a resistive load. Both simulated and experimental results validate that the final redundant 
controller design switches between redundant controllers with a negligible disturbance. 
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The research objective is to examine collaborative beamforming, man-portable, wireless communication 
networks in a nonideal-propagation operating environment, such as in a terrain with foliage. Using 
distributed beamforming techniques with wireless radios, the communication range can be increased to 
overcome foliage attenuation and other losses. Seasonal foliage effects on the wireless network are 
considered in the study. Wireless beamforming strategies are devised and an analysis of system 
performance and tradeoffs is conducted. System synchronization of the wireless collaborative-
communication network is a major challenge due to the lack of fixed infrastructure and the dynamic 
topology of the network. Two network synchronization schemes, mutual synchronization and master-slave 
synchronization, are investigated. Finally, an analysis of phase errors, which affect the gains achieved by 
distributed beamforming, is performed.  
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This thesis looks at modeling gallium nitride (GaN) high-electron-mobility transistor (HEMT) 
semiconductors. The GaN device has potential future military use in high-power and high-frequency 
operation, replacing costly millimeter wave tubes. This would affect military-radar systems, electronic-
surveillance systems, communications systems, and high-voltage power systems by providing smaller and 
more reliable devices to drive operation. This thesis looks at using diamond substrate to improve the 
thermal management of a HEMT device over that of a sapphire substrate. The improved thermal 
management should lead to improved operating characteristics and reliability. The HEMT device is 
modeled using the Silvaco software package and compared to an actual device on the sapphire substrate. 
The results of the software model show the improved thermal characteristics of the HEMT device on the 
diamond substrate over that of the sapphire. 
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Numeric-function generators (NFG) have allowed computation of difficult mathematical functions in less 
time and with less hardware than commonly employed methods. They compute piecewise linear (or 
quadratic) approximations that represent the value of the original function for a given input value. The 
domain of the NFG is divided into enough segments such that the approximation is within the required 
error to the actual value of the function. The linear (or quadratic) approximation varies for each segment. 
The overall hardware complexity and propagation delay depend on the number of segments required, the 
arithmetic devices used to approximate the function, and the number of bits used to represent the numbers 
being calculated.  
This thesis develops an accurate method to quantify hardware utilization and propagation delay for 
various NFG configurations implemented on field-programmable gate arrays (FPGA). The algorithms and 
estimation techniques apply to different NFG architectures and to different mathematical functions. This 
thesis compares hardware utilization and propagation delay for various NFG architectures, mathematical 
functions, word widths, and segmentation methods. It shows when a quadratic NFG requires less hardware 
and when it has a longer delay than its linear NFG counterpart for various functions. It also establishes a 
criterion for when nonuniform segmentation is beneficial for any function, based on the size of the NFG. 
The findings in this thesis show that NFGs with nonuniform segmentation generally require more hardware 
and almost always have longer delays than NFGs with uniform segmentation. They also show that 
quadratic NFGs require less hardware and have shorter delays as the size of the NFG increases.  
 
KEYWORDS: Numeric Function Generators, Hardware Complexity, Field-Programmable Gate Arrays, 
FPGAs, Computer Arithmetic, Linear Approximations, Quadratic Approximations, Segment Index 
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The purpose of this research is to design a digital phased array for receiving and tracking a 2.4 GHz FM 
video signal from an unmanned air vehicle. The tracking is done using a monopulse technique. Various 
numbers of elements are simulated to access the pattern coverage. The beamforming and demodulation are 
performed digitally by computer. Several antenna architectures are studied and the requirements for 
hardware components, such as the analog-to-digital converters and amplifiers, are specified. Several 
methods for generating the carrier signal for the local oscillator are also discussed. These include an 
independent local oscillator, a voltage-controlled oscillator with feedback (i.e., a phased-locked loop), and 
mixing with a phase-shifted copy of the received signal (Bilotti’s method). 
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A technique for terminal communication through transmission links established across a  wireless sensor 
network is developed and tested. Using protocols established for conventional wireless communication 
networks as a guiding principle, different methodologies for link management and segmentation and 
reassembly of information are explored. A protocol for sensor network encapsulation is designed and 
implemented across a network of terminals and  wireless-sensor motes. The study concludes with a 
discussion of the capabilities and limitations of this technique, supported by results obtained through 
experiments under various scenarios.  
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This thesis is a continuation, in part, of a Naval Postgraduate School project relating to microwave wireless 
power transmission for micro air vehicles (MAV). The concept of using microwaves for transferring power 
in free space has existed since the beginning of the 20th century. The emphasis of this thesis is the 
experimental study of powering micro air vehicles via the use of a microstrip rectifying antenna (rectenna) 
at 10 GHz. A microstrip rectenna is built and experiments are conducted to measure the efficiency of the 
rectenna elements.  
The conversion of radio-frequency (RF) power into usable DC power is performed by a rectenna. Its 
function could be broken down into the following four stages: reception of radio-frequency power, pre-
rectification filtering, rectification, and post-rectification filtering. A rectenna model based on past research 





and tested. The analysis and findings of the rectenna model are presented, and suggested improvements are 
highlighted. 
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The objective of this thesis is to further the development of a personal position-tracking system using 
MARG sensors—miniature inertial measurement units comprised of magnetometers, accelerometers, and 
angular rate gyros. This work advances the method used to calculate the distance and heading of an 
individual wearing one MARG sensor on his foot when moving about under normal walking conditions. 
Data is collected from the foot-mounted sensor while walking a straight-line path, a square path, and 
climbing stairs. The corresponding data from these activities is then used in a MATLAB program to 
determine a computed position. The MATLAB program employs a technique that resets the accelerometer 
error during the stance phase of the gait cycle. It also utilizes a gait-detection algorithm based on the 
magnitude of angular rate and the number of samples above and below threshold to establish the periods of 
the stance phase and the swing phase. 
Experimental results from various testing scenarios show that it is feasible to track the position of a 
person using MARG sensors. Tracking accuracy remains to be improved in followup studies. 
 
KEYWORDS: MARG Sensor, Gait Cycle, Quaternion, Angular Rate, Accelerometer, Magnetometer, 
Rotation Matrix, Orientation, Earth Coordinate, Body Coordinate, Distance, Heading 
 
 
FIELD-PROGRAMMABLE, GATE-ARRAY-BASED, COMPENSATION METHOD FOR 
CORRECTING DISTORTION IN VOLTAGE INVERTERS 
Kenya D. Williamson-Lieutenant, United States Navy 
B.S., University of South Carolina, 2000 
Master of Science in Electrical Engineering–December 2007 
Advisor: Alexander L. Julian, Department of Electrical and Computer Engineering 
Second Reader: Roberto Cristi, Department of Electrical and Computer Engineering 
 
This thesis presents a method to compensate for the blanking time distortion in space-vector modulated 
(SVM) voltage-source inverters. Blanking time distortion is caused by the delay inserted to prevent the 
short circuit that would occur if the two transistors in the same inverter leg are both on at the same time. 
This delay produces harmonic distortion and nonlinearity when two-switch phase legs are used in inverters 
to generate sinusoidal voltages for various types of AC loads. The approach in this thesis uses a field-
programmable gate array to create a pulse-by-pulse compensation technique that adjusts the symmetric 
SVM pulses in an attempt to eliminate the voltage distortion caused by the blanking time effect. This 
technique is evaluated through simulation and experimental results. This thesis proves that the delay caused 
by the insertion of blanking time can be compensated using a field-programmable gate array, and that the 
blanking time delay is not the dominant source of the fifth and seventh lower-order harmonic distortion in 
voltage-source inverters at low voltages. 
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This research considers the “Seastar” concept of an underwater local-area network (LAN) having a central 
node and multiple peripheral nodes. The concept of operation for the Seastar LAN involves the movement 
of large volumes of digital information from the peripheral nodes through direct acoustic-communications 
links to a sophisticated central node for assimilation (e.g., beamforming, fusion). For a design range of 500 
meters, link budget analysis in combination with parametric analysis of modulation techniques evaluates 
physical-layer parameters, including optimum carrier frequency, spectral bandwidth, achievable bit rate, 
and energy budget. Performance data obtained from a prototype Seastar LAN constructed from existing 
acoustic modems guides the creation of a Seastar numerical simulation. Monte Carlo simulation studies 
examine the relative merits of networking strategies, such as TDMA polling and token-based TDMA. 
Seastar is shown to meet the anticipated requirements for undersea LAN applications, such as sensor 
networks, undersea-vehicle swarms, and dive teams. 
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This thesis describes strategic issues facing naval officers and civilians involved in the emerging discipline 
of human-systems integration (HSI) in support of defense acquisition. Officers with graduate degrees in 
HSI analyze and interrelate tradeoffs to assist planners, designers, and operators in systematically acquiring 
and developing defense weapon systems across the following eight fields: manpower, personnel, training, 
human-factors engineering, personnel safety, survivability, habitability, and health hazards.  
Strategic issues are defined as important, relevant challenges and problems facing this community over 
the next few years, including how to receive appropriate payback tours from officers receiving master’s 
degrees from the Naval Postgraduate School. The study describes important issues in the form of questions 
that Navy leadership can do something positive about. The following summarizes several findings: 1) there 
is no clear point of contact representing and responsible for all HSI actions and policies; 2) there is an 
underutilized, existing infrastructure of human-performance centers (HPC) apparently unfunded beyond 
fiscal year 2008; and 3) there is no attractive career path for HSI officers, i.e., graduating-officer placement 
appears ad hoc, often in areas unrelated to HSI. 
Recommendations include using HPCs and modifying their mission to make use of current 
infrastructure, including providing career milestones for affected officers and civilians. In sum, decision 
makers can improve research, development, and performance of Navy and defense-weapons systems by 
ensuring the survival and infusion of HSI-skilled personnel into the core processes of defense acquisition.  
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The continual advancement of technology and the increasing complexity of the military’s operational 
environments have necessitated the proliferation of team-based operations. The use of personality styles is 
one possible way to go beyond normal demographics when attempting to predict team performance. This 
study provides an analysis of two personality styles and their potential for predicting team performance. 
The tenets of human-systems integration state that it is critical to view the human being as a 
component of any system. This study examines the effect of team-personality style on team performance. 
Additionally, the effect of a team command-and control-organization is examined by building upon the 
Office of Naval Research’s project in adaptive architecture for command and control. 




The results of the study are inconclusive. There is no significant difference between the performance of 
teams high in conscientiousness and high in agreeableness (A+C+) and the performance of teams low in 
conscientiousness and low in agreeableness (A-C-). Furthermore, there is no difference between teams 
utilizing different command-and-control organizations. Results of the study reveal that, currently, A+C+ 
and A-C- personality styles are not viable as selection tools. Further research concerning the many possible 
personality styles is required. 
  
KEYWORDS: NEO-FFI, Personality Traits, Personality Styles, Adaptive Architecture for Command and 
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The Internet provides Islamic militants (“Qutbists”) a golden opportunity to bypass normal media outlets 
and take their message directly to the people. This allows them to spread their ideas to an ever-growing 
audience. The issue of what should be done about these websites has been the focus of ongoing debate. 
Some advocate shutting down the sites while others prefer to monitor them for information. Both views 
have merit and both have problems. The purpose of this thesis is to propose and evaluate three strategies for 
countering Qutbists on the IFnternet: a covert, active strategy of cyber herding; an overt, passive strategy of 
cyber activism; and a combination of these two strategies. 
 
KEYWORDS: Cyber Activism, Cyber Herding, Cyber-War, Cyber Strategies, Herding, Information 
Operations, Internet, Qutbists, Terrorists, Terrorism  
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Analyzing jihadist activity in France, Germany, Great Britain, and Spain provides valuable insight into how 
the idea of a global jihad resonates within different Muslim communities. Initial assessments explaining the 
differing level of jihadist activity in each country focus primarily on one foreign policy item: support or 
opposition to the Iraq war. However, research shows a number of other critical items that also influence the 
level of jihadist activity. These include other foreign policy initiatives, such as NATO’s lead in 
Afghanistan, involving military forces from all four countries; support of “apostate” regimes, such as 
France’s involvement in Algeria; and perceived injustices against Muslims during colonial conquests. 
Another critical factor is the country of origin of the Muslim population. Analysis reveals that jihadist 
activity amongst Pakistani Muslims tends to be higher than with groups from other origins. The final 
critical factor measured is the domestic policies of each country. Policies that encourage integration and 
assimilation appear to minimize jihadist activity. Lessons learned based on the success and failure in each 
of these countries are critical to developing long-term counterterrorism policies and eliminating European 
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The U.S. national-security strategy contains objectives that involve winning the battle for the hearts and 
minds of the foreign public. A study of literature and polling data reveals worldwide resentment toward 
America, indicating that America may be losing this battle. Given the reality of fiscal and resource 
constraints, America could not possibly address all of the concerns of the foreign public; rather, America 
must focus its efforts on the factors that are likely to make the greatest impact. This study identifies 
negative factors that interfere with favorable foreign pubic opinion and suggests an analytical framework 
for prioritizing those factors. Based on the theoretical output, America’s top priorities should consist of 
minimizing the visible presence of U.S. troops in Arab nations; increasing understanding and consideration 
of how U.S. activities are perceived to impact Arab-Islamic culture; and readdressing recent unilateralist 
policy decisions that created a wedge between America and its European allies. Further indepth research is 
required in order to establish more operationally realistic and actionable output, which takes into account 
the variables excluded in this study. 
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This thesis demonstrates that women and women’s groups in the Muslim world could be a strong ally in 
reducing the influence and spread of Islamist ideologies. Women and women’s organizations have proven 
that they are effective in resisting the impact of Islamism and have been able to roll back some of its 
repressive policies, as evidenced by the case studies of Iran, Algeria, and Afghanistan. Women and 
women’s organizations or feminist groups are currently active in the Muslim world and are a growing voice 
in the region. Therefore, it is of vital interest to the United States government to engage these groups and 
women’s interests as a means of challenging the spread of Islamist ideology and enlisting them in the war 
of ideas. 
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This thesis analyzes demographic and assignment factors associated with recruit attrition from the U.S. 
Navy’s delayed-entry program (DEP) and recruit-training command (RTC). These factors include 
educational credentials, enlistment programs, and women in traditional ratings. The Navy currently screens 
applicants using three qualification tiers, based on educational credentials. Armed Forces Qualification Test 
(AFQT) scores are cross-referenced with education tiers to create the Navy’s recruit-quality matrix, which 
determines enlistment eligibility. The analysis uses the PRIDE database, provided by Commander, Navy 
Recruiting Command. Trend analyses are used to identify significant changes in enlistment and attrition 
behavior for recruits who joined from fiscal years 1998 through 2005. Probit regression models are also 
constructed using these data to identify differences in attrition probabilities.  
Results show that educational credentials, time in DEP, gender, marital status, AFQT score, enlistment 
program, and Navy recruiting district are significant factors affecting DEP attrition. Analyses of RTC data 
indicate similar factors are significant when predicting RTC attrition. 
A tool for screening applicants based on educational credentials, AFQT score, and age is designed to 
more accurately predict RTC attrition. Further research is recommended to conduct similar analyses on 
attrition throughout the first term, and on individual Navy recruiting districts. 
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Multiscale mathematical modeling of flows containing particles is conducted in this study using 
computational fluid dynamics and molecular dynamics. The first study considers continuous media 
interaction of macro-scale fluid and micro-scale solid particles using computational fluid dynamics and 
rigid particle dynamics. This study investigates the potential enhancement of the heat transfer properties of 
the particulate fluid, as well as the effect of the injected particles on the fluid profiles and the pressure on 
the walls under different particle-injection conditions. In the second part of this research, the molecular 
dynamics simulation is performed to simulate the solid–liquid interaction at the molecular level 
(nanotechnology) to understand their behaviors. 
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Practical use of the pulse-detonation engine (PDE) as a form of propulsion for future aircraft and missile 
platforms depends upon the ability to reliably detonate a fuel–air mixture at high frequencies in order to 
produce an acceptable level of thrust and to take advantage of the higher thermodynamic efficiency 
available from the PDE combustion cycle. 
This research thesis focuses on improving and mapping fuel-fraction delivery profiles for a valveless 
PDE. The gas dynamic conditions downstream of inlet-manifold isolation chokes are evaluated for a 
number of geometries with computational-fluid-dynamics software in an effort to reduce areas of 
recirculation in the inlet manifold of the engine and improve fuel-delivery profiles. Based on the results 
from this modeling, a new inlet-manifold configuration is designed, installed, and evaluated in laboratory 
experimentation.  
Laboratory testing is performed at multiple air- and fuel-mass flow rates using ethylene as the fuel. 
Absorption spectroscopy, using a He-Ne laser tuned to the 3.39-micrometer wavelength with known 
spectroscopic fuel-absorption cross sections, is used to measure fuel-mass fraction profiles for each engine-
inlet geometry at various flow rates. Additionally, JP10 fuel concentration profiles are determined for 
several fuel-injector actuation pressures and at various alignments using the same diagnostic approach. 
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Two-dimensional continuum modeling and simulations are conducted to predict how the size, quantity, and 
stiffness of reinforcing particles, such as carbon nanotubes (CNT), affect failure mechanisms at the 
interface of composite structures. First, the strength model uses the finite-element method (FEM) on a 
slender composite beam with step-joint containing reinforcing particles to predict its critical stress-strain 
behavior at the joint interface under compressive, axial load. Next, the fracture-mechanics model uses the 
virtual crack-extension method on the same composite beam containing an internal crack to predict how the 
energy-release rate is affected by reinforcing particles at the interface under the same compressive, axial 
load. Comparing the two results to experimental data shows that the fracture-mechanics model predicted 
the interface-failure behavior better than the strength model. Finally, the fracture-mechanics model is used 
for a composite plate containing an edge crack to study how the energy-release rate is affected by several 
parameters of reinforcing particles near the crack tip under transverse shear load. In each case, 
homogeneous models serve as baselines for comparative analyses. The outcome of this work not only 
represents reliable and efficient modeling of composite interfaces in order to improve failure strength 
through the addition of nanoscale reinforcing particles such as CNTs, but also serves to focus future 
research in structural application of CNTs, especially within testing and evaluation of CNTs in composite 
scarf-joint interfaces.  
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The unmanned, aerial vehicle (UAV) plays a critical role in the current battlefield in the areas of 
information superiority, collateral damage, urban-area fighting, and precision strike against high-payoff 
targets. The desire for a shorter “kill chain” is driving the evolution of the unmanned, combat aerial vehicle 
(UCAV). However, due to high cost and limited quantities, UCAVs are currently only available to military 
planners at the operational or strategic level.  
This thesis aims to provide a low-cost solution through integrating commercial, off-the-shelf 
technologies to produce a prototype of a tactical, unmanned, UCAV system that can be utilized by frontline 
ground units in the near future. The tactical UCAV is designed to enhance the information collection and 
autonomous, precision-strike capability of the ground units. The tactical UCAV can also be deployed as 
sensor nodes as part of a larger global-information grid in a network-centric warfare operation.  
The proposed tactical UCAV system is comprised of a Hunter unmanned, aerial vehicle (HUAV), 
which carries primarily high-resolution sensors and communication devices and is used as a mother ship for 
smaller “killer” UAVs (KUAVs). The KUAV carries a mission-specific set of instruments; it can be a 
sensor or warhead or both, depending on the desired results. After the target is acquired by the HUAV, the 
target information will be transferred to the KUAV. The KUAV can then be launched in close proximity of 
the target with the target-position update from the HUAV.  
This thesis focuses on the development of a prototype KUAV and the integration of the prototype with 
the existing HUAV Rascal, developed and operated by the Naval Postgraduate School. The KUAV and the 
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Aluminum alloys AA1050 and AA6061 are processed by equal channel, angular pressing (ECAP) 
following either monotonic or redundant routes. The materials are characterized by optical microscopy and 
orientation-imaging microscopy. Grain-shape changes are analyzed in different billet planes to assess 
microstructure refinement mechanisms and are consistent with a proposed model. Results demonstrate that 
microstructure development is not independent of processing route. In the case of AA6061, annealing 
characteristics are examined to determine if the material has the requisite properties typically exhibited by a 
superplastic material. Recommendations are made for future research. 
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The addition of lithium to aluminum–lithium (Al-Li) alloys results in reduced density and increased 
stiffness and strength, making these materials attractive for certain aerospace structures. Friction-stir 
welding (FSW) of Al–Li alloys may provide high join efficiency in such structures, but potential FSW 
defects must be understood. This thesis examines the occurrence of the “lazy-S” feature, which may be a 
defect. Welds are made after various treatments of the faying surfaces and with different FSW procedures. 
These welds are examined and their microstructures are characterized by optical microscopy and 
orientation-imaging microscopy. Micro-hardness data are acquired as well. The lazy-S feature arises as the 
faying surfaces are deformed and spread out during FSW. Inadequate bonding along these surfaces 
constitutes a weld defect. 
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With the increasing maturity of mesh network technology, it is inevitable that we exploit the synergistic 
capabilities in networking of autonomous vehicles. The interconnectivity enables the sharing or 
dissemination of information among various nodes and can enhance communication range between a 
ground-control station (GCS) and autonomous aircraft, which can then be expanded to several GCSs, or in 





an unmanned, surface vehicle (USV). This thesis discusses the setup of the mesh network between the 
ScanEagle GCS and the ScanEagle UAV. The modifications on the high-gain antenna and the integration 
of an ITT mesh-card radio into the ScanEagle are described. A study of the results conducted in Panama 
City to understand the limitations and constraints of several mesh nodes operating within a specified area is 
described, and results and recommendations for further work are discussed.  
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The Naval Postgraduate School’s unmanned, aerial vehicle (UAV) laboratory developed a small, 
unmanned, aerial vehicle (SUAV) equipped with a vision-based target tracking (VBTT) system as part of 
its tactical-network topology field-experimentation program. The VBTT system includes a miniaturized, 
gimbaled camera that allows autonomous target tracking while providing concurrent estimates of target 
motion, including its position, velocity, and heading. Using the current control law, the speed of 
convergence and the range-holding performance have been found to deteriorate as target speed increases. 
The aim of this thesis is to elaborate on the existing control law in order to achieve better performance. 
This thesis proposes employing a new and novel algorithm from the Lyapunov stability analysis for the 
purpose of adjusting the feedback gain; to that end, a control law with adjustable gain can be easily 
implemented based on UAV-target kinematics to optimize UAV performance. The performance of the 
newly adjustable gain-control law is tested in both a SIMULINK model and hardware-in-the-loop 
simulations to verify any improvement in performance over the constant gain-control law. Principal results 
offer improved SUAV target-tracking performance with no additional hardware costs.  
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With the development of new concepts in military operations and reductions in manpower of military 
forces, the promotion of autonomous systems has been pushed to the forefront. Autonomous containers will 
play an essential role in the ability to deliver logistical supplies to waterborne littoral vessels, enabling them 
to maintain station and complete their military operations while reducing threat to personnel. Programmed 
to deliver supplies to a specified locale in a reasonable timetable, these containers will play an essential role 
to vessels such as riverine-warfare patrol craft, special-operations craft, and Coast Guard search-and-rescue 
boats. Development of a successful autonomous system that can deliver logistical supplies in littoral 
human-threat arenas would significantly reduce logistical-supply costs. This research focuses on the unique 
characteristics of an autonomous sustainment-cargo container (ASCC) and its throughput evaluation. Use 
of geometric data and static stability is analyzed and compared. Indepth analysis focuses primarily on the 
hull characteristics of the container and whether subtle alterations to the bow and stern reduce the 
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Nonlinear internal waves (NLIW) are ubiquitous and appear wherever a proper combination of stratified 
water, current, and bathymetry occur. In recent years, they have also proven to be of primary interest for 
acoustic oceanography, since they are known to play an important role in sound-speed fluctuations in 
shallow waters. The predictability of acoustic variability caused by these waves has been somewhat limited 
and largely based on direct numerical simulation. Through this project, a simple and computationally 
efficient analytic model based on coupled mode theory is presented. For this purpose, narrow- and 
broadband-acoustic, normal-mode fluctuations in the 2001 South China Sea ASIAEX experiment are first 
examined. Then, ASIAEX environmental data are used to characterize the space and time scales of NLIW 
sound-speed structure. Finally, a comparison is conducted between the observed normal-mode variability 
and the predictions from an analytic model utilizing the observed NLIW structure, such as its width, 
amplitude, and speed. As the model proves to be very sensitive to these characteristics, an overview of the 
synthetic-aperture radar (SAR) capabilities to retrieve them is also conducted. In this latter part of the 
project, particular attention is given to wind effects on SAR data. 
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This study addresses the support of non-acoustic ASW operations by timely atmospheric and ocean-surface 
descriptions on features that impact radar and electro-optical sensor systems. The first part of this study is 
an analysis of meteorology and oceanography (METOC) data collected off Wallops Island, Virginia. A 
second part is a description of data and procedures applied in a proof of concept for a radar-performance 
surface developed and executed at the Naval Postgraduate School for the Pacific Fleet exercise Valiant 
Shield 2007, for periscope detection. In both field experiments, NPS employed METOC instruments and 
personnel in theater to collect in situ “truth” data for the ocean and atmosphere.  
The sensitivities of the parameters that serve as the input to the performance surface are evaluated. 
Surface parameters, as predicted by the Navy’s coupled ocean-atmosphere, mesoscale-prediction system 
(COAMPS), are compared to in situ data to assess the sensitivities of air–sea temperature differences and 
relative humidity errors on predictions of ducting, super and sub-refractive conditions.  
This study addresses atmospheric measurement techniques, use of climatology, and numerical 
modeling as the input to the radar-performance surface. This study evaluates the degree to which mesoscale 
models can accurately predict the true predicted propagation conditions based on comparisons with in situ 
data. A statistical summary shows COAMPS data has sufficient skill when compared to in situ data.  
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Many discrete-event simulation (DES) systems have been built using Simkit as the underlying 
infrastructure. Simkit advocates a modeling paradigm where DES applications can be rapidly built with 
simple, independent modules that are assembled in a component-like fashion. This modeling paradigm 
encompasses several modeling approaches—active role of events, entities as independent components, and 
chaining components to enable interactivity—that are excellent ways of building a DES system. 
This thesis is inspired by the great work achieved in the mechanisms of the underlying infrastructure. 
A detailed study of the enabling mechanisms and design patterns is conducted. Design patterns are proven 
design solutions that embody best practices of software-design concepts; this thesis proposes new design 
that incorporates suitably identified design patterns into the mechanisms of the infrastructure to bring out 
the elegance of design, robustness, and maintainability that heighten the maturity of a simulation engine. 
This research work has been a success; several design patterns have been identified and incorporated 
into a new design of the mechanisms behind a simulation engine. A DES application that was built for the 
SEAs project was able to switch over to run on the new simulation engine while keeping its business model 
intact.  
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Maritime security has become an important security focus area due to the impact of piracy and terrorism on 
the global economy. There are many studies on detecting and engaging asymmetric threats in ports and 
waterways. However, the threats are typically modeled too simply, with predefined or random paths and 
fixed responses. There is a need to model dynamic, asymmetric threat behaviors so that future threat-
response models will provide a more realistic evaluation against a dynamically adaptive foe. 
Discrete-event simulation (DES) is used to simulate a typical port-security, local, waterside-threat 
response model and to test the adaptive response of asymmetric threats in reaction to port-security 
procedures, while a multi-agent system (MAS) is used to provide the complex adaptive behaviors for 
threats. Cover and dynamic pathfinding are used with the sensor framework in Simkit to enhance the spatial 
interactivity of the agents. 
 




This study finds that MAS asymmetric threats demonstrate greater flexibility of behaviors and show 
potential for adaptability. These dynamic asymmetric threats will enable simulation of a wider variety of 
maritime-threat scenarios and will play an important part in improving the plans for future maritime force- 
and-infrastructure configurations.  
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With many free simulations available to developers, it is desirable to marry the existing library and work of 
these simulations in an attempt to create a completely open-source, virtual-reality environment to facilitate 
computer-aided training and simulation. Key problems associated with developing a large-scale multiple- 
user virtual environment (MUVE) are analyzed, including appropriate server–client architecture, terrain- 
and object-model formats, and overall project scalability. Solutions to these problems are proposed and 
analyzed, including using existing commercial and open-source projects in development, using projects 
already deployed, and the feasibility of developing a new solution to meet the requirements of this thesis. 
Advantages, disadvantages, and possible military and educational uses for each of these free simulations 
and the associated persistent mirror worlds are also analyzed to recommend a direction of action for 
military and educational simulation and training. 
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This paper describes a plan-generation software for maritime-interdiction tactical operation using 
conceptual-blending theory (CBT) and a software-blending mechanism. CBT explains how humans think 
using mental spaces and mental operators. This paper uses CBT to model Boyd’s observation–orientation–
decision–action-loop theory, a mental process used by military commanders to make decisions. Bio-
inspired operators are used to monitor cues from the real world. Expert’s experiences are captured using a 
similar strategy implemented in the threat-assessment model created by Liebhaber and Feher. Probability 
estimates of events (PEOE) are used to represent the significance of each possible tactic used by potential 
threats. Several PEOE are used to represent the mental patterns used to recognize a threat situation. Finally, 
decision is derived using linear assignment, an optimality approach that considers threat-attack probability, 
goals, and interdiction-resource effectiveness. Experienced naval-warfare officers have given positive 
feedback on the results presented and commented that the model resembles the cognitive process of a 
decision-maker in tactical-plan generation. The model is also tested in a Simkit-based simulator to 
coordinate a patrol craft’s maritime interdiction. 
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There are two main domains in modern simulation systems. The first is the event-driven domain, which 
uses events as the driver in the simulation. Event-driven simulations are efficient, as they avoid 
unnecessary time steps and, when carefully designed, can realistically represent real-world events. The 
time-driven paradigm, the other simulation domain, is favored by agent-based simulations due to the time-
stepping characteristic suitable for the agent’s decision cycle. Agent-based simulations, such as multi-agent 
systems, are capable of modeling complex human intelligence and behavior.  
In this thesis, discrete-event, multi-agent simulation (DEMAS) is introduced as a new design concept 
that provides the means to have the best of both simulation domains. DEMAS uses event-graph 
methodology and LEGO framework to achieve design simplicity and modularity, allowing multi-agent 
systems to be added into a discrete-event world. To validate the new design concept, three simulations of 
different complexity are developed using the Simkit Java package. The validations eventually prove the 
worthiness of DEMAS design for providing the means to build simulations with beneficial characteristics 
of both multi-agent systems and discrete-event simulations. 
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This thesis develops concepts of operations (CONOPS) and analytical models to determine the surveillance 
assets for a congested strait. The two maritime-security threats (Reds) are a hijacked, large ship carrying 
dangerous cargo and an SB manned by terrorists attempting to cause damage to other vessels or the port. 
The Red SB can conduct either a direct or a sneak attack by hiding among other neutral SBs. The defense 
force consists of shore-based sensors, unmanned, aerial vehicles (UAVs), unmanned, surface vehicles 
(USVs), and patrol craft (PC). The shore-based radar and the UAVs classify unidentified vessels as 
suspicious or not suspicious; a suspicious SB must be inspected by a USV or a PC. Analytical models are 
introduced to analyze requirements for numbers of surveillance assets and to assess the effectiveness of the 
CONOPS to achieve a desired probability of detecting and intercepting the threat. They incorporate both 
differential equations and probabilistic arguments. Results indicate that if the UAVs generate many false 
positives, then the USVs and PCs have a higher workload, which decreases the probability of detecting a 
threat. USVs and PCs should give a high priority to inspecting suspicious SBs, rather than identifying 
unsuspicious SBs, to achieve a higher probability of threat detection. 
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The Global Observer is a joint-capability technology demonstration (JCTD) initiative that is being managed 
by the United States Special Operations Command (U.S. SOCOM). The JCTD program seeks to accelerate 
the development and operational evaluation of mature, advanced technologies to rapidly transition the new 
capability to military operations. 
The Global Observer is a liquid-hydrogen-powered, unmanned, aircraft system designed for 
deployment as a stratospheric satellite. It provides an affordable, persistent presence over any designated 
area of interest for surveillance and communications-relay missions.  
The purpose of this study is to analyze the cost savings and other benefits associated with the 
operational deployment of the Global Observer. In this thesis 1) a model for performing business case 
analyses of JCTDs is developed, including defining the methodical structure required in the business case 
report; and 2) the Global Observer JCTD business-case analysis is conducted, including a baseline analysis 





areas of operations, and the performance is compared with an existing analogous system, i.e., the RQ-4 
Global Hawk. 
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Simulation is one of the most widely used techniques in operations research. In the military context, agent-
based simulations have been extensively used by defense agencies worldwide. Despite the numerous 
disadvantages and limitations associated with time stepping, most of the combat-oriented, agent-based 
simulation models are time-step implementations. The DES paradigm, on the other hand, is free of these 
disadvantages and limitations. 
The scope of this thesis is to design and implement a library of reusable software components that will 
extend Simkit for building combat-oriented, agent-based simulation models. The design of an agent-based 
DES implementation framework is described. It is shown that the extensive use of Java interfaces allows 
the user to implement different models and scenarios without being constrained by prebuilt components. 
The sensing model already implemented by Simkit is enhanced by introducing a situational-awareness 
model and a behavioral model. Finally, one small agent-based model is built using the component 
architecture to demonstrate the library's functionality.  
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Fuel or battery consumption of unmanned, aerial vehicles (UAV) can be improved by utilizing or avoiding 
air currents. This thesis adopts a network-modeling approach to formulate the problem of finding 
minimum-energy flight paths. The relevant airspace is divided into small regions using a grid of nodes, 
interconnected by arcs. A function, representing energy cost, is defined on every arc in terms of the 
solution of a constrained, nonlinear program for the optimal local airspeed to fly in a given wind field. 
Then, shortest-path models are implemented on the network to find the optimal paths from an origin to a 
destination. Five models are studied and they correspond to cases of planning of flight routes and dynamic 
updating of routes during the course of the flight. These models use three-dimensional grids of forecasted 
wind currents, produced by the Naval Research Laboratory’s coupled ocean-atmosphere, mesoscale-
prediction system (COAMPS) with horizontal resolution of 1 km. One of the shortest-path models, a 
stochastic-dynamic model, assumes real-time measurement capabilities of the wind velocity in the vicinity 
of the UAV through its GPS-INS system, and provides updated waypoints to follow after every 
measurement. For each model, the energy costs of the shortest-path solutions for a thousand randomized 
missions over a Nevada test site are simulated and compared to the energy costs of straight-line paths. For a 
100 kg UAV, the dynamic model produces an average reduction of 15.1% in the energy consumption along 





larger than 15 m/s. A stochastic-dynamic model for maximum duration, solved using a heuristic algorithm, 
achieves an average increase of 32.2% in flight duration for a 100 kg UAV.  
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On any given day, organizations use software simulations to make better decisions. Software simulations of 
real-world systems are often large and rich with many parameters potentially affecting outcomes. Faced 
with a multitude of parameters, decision makers may not know, or may lose sight of, the few truly critical 
factors. Thus, screening algorithms are essential in order to identify the factors that impact the outcome 
measures most. This enables experimenters to better utilize their resources by focusing on truly important 
factors. 
Fractional-factorial, controlled, sequential bifurcation (FFCSB) is a newly proposed two-phase 
screening procedure for large-scale simulation experiments. The thesis evaluates the performance of 
FFCSB from accuracy and efficiency perspectives. FFCSB is also compared to existing algorithms, 
controlled, sequential bifurcation (CSB) and fractional factorial (FF), in order to understand the relative 
merits and weaknesses of each algorithm. FFCSB delivers consistent accuracy guarantees across more 
factor patterns and offers efficiency savings over CSB. FFCSB and FF are equally matched in accuracy; 
however, FFCSB is more robust to nonideal settings of control parameters and scales better with increasing 
response model size; conversely, FFCSB can be less efficient than FF. A first-case application of FFCSB 
on the hierarchy organizational model yields results in agreement with prior research and provides 
interesting hypotheses for further exploration. 
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Net Zero Plus (NZP) is an approved fiscal year 2007 joint-capability technology demonstration (JCTD) 
initiative by the United States Rapid Equipping Force (REF). The purpose of JCTD is to identify significant 
military needs and match them to mature technologies or technology-demonstration programs so that 
military needs can be addressed rapidly. The operational issue that underlies this research is how to reduce 
the risk to logistics forces by lowering the resupply requirement of fuel by forward or remote operating 
bases. Achieving this reduction in external fuel requirements reduces costs and diminishes the number of 
fuel convoys required. Fewer convoys reduce the opportunities for an enemy to target and attack our forces 
in vulnerable convoys. Net Zero Plus looks mainly into three categories: energy supply, energy demand, 
and brilliant distribution of energy to the forward operating bases. The purpose of this study is to analyze 
the cost and benefits of implementing the following proposed alternative-energy solutions; 1) external 
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Sequoyah, the Department of Defense’s program of record for automated foreign-language translation, 
identifies current and developing technologies to meet warfighter requirements for foreign-language 
support. Sequoyah aspires to have machine language translation (MLT) embedded in other systems, such as 
the soldier-as-a-system (SAAS) and future-combat systems (FCS), so as to provide automated capability to 
meet the warfighters’ foreign-language translation needs when a linguist is unavailable. 
The purpose of this thesis is to analyze the potential cost savings and benefits of utilizing MLT 
systems as a complement to host-nation linguists employed to support military operations. This thesis 
develops a business case for the following purposes: 1) to analyze the best circumstances in military 
operations in which MLT systems can be used either to complement linguists or when no linguist is 
available; and 2) to determine the comparative costs of MLT systems versus host-nation linguists using 
techniques from the field of cost estimation. 
Although the use of computers is very prevalent in today’s society, they simply cannot replace human 
beings in performing some tasks that require thinking and understanding. Bar-Hillel, an early machine-
translation researcher, used a seemingly simple sentence—“The box is in the pen”—to illustrate that “to 
decide whether the sentence is talking about a writing-instrument pen or a child’s playpen, it would be 
necessary for a computer to know about the relative sizes of objects in the real world… The point is that 
accurate translation requires an understanding of the text, which includes an understanding of the situation 
and an enormous variety of facts about the world in which we live.” Hence, this study does not advocate 
replacing human linguists with MLT systems, but rather explores the circumstances in which MLT systems 
can be used to complement host-nation linguists or substitute when no linguist is available. 
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The Aviation-Selection Test Battery (ASTB) has been used to screen prospective aviation candidates for 
the Navy, Marine Corps, and Coast Guard since World War II. The Navy is continually looking for ways to 
update and improve its aviation screening procedures, and the latest supplement of the performance-based 
measurement battery (PBMB) currently under development is just one example. The Naval Operational 
Medicine Institute (NOMI) is currently investigating how well this test will assist with the difficult process 
of aviation candidate selection. This study is conducted to assess whether individuals with aviation 
experience would perform better on the PBMB than those with no aviation experience. Forty individuals 
participated in this research; twenty had formal aviation training. Results show that experienced aviators 
performed significantly better on eye–hand-coordination tracking tasks than the group with no aviation 
experience. 
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The evolution of integrated circuits, wireless communications, and data networking makes wireless 
networks practical for military and law-enforcement applications. The objective of this thesis is to test and 
evaluate network performance and suitability of an 802.11 wireless, access-point-enabled, vertical-takeoff-
and-land (VTOL), unmanned, aerial vehicle (UAV) functioning as an airborne sensor and communications-
relay platform. Also, by identifying the production process of a commercial, off-the-shelf, remote-
controlled helicopter equipped with a wireless access point, a system comprising discrete technologies and 
production steps can be defined to gain insight into defeating an aerial, improvised, explosive device 
(AIED). Understanding the true capabilities of a small VTOL UAV, its applicability to a wireless network, 
and the production system associated with the manufacture of an AIED will allow proper planning, 
application, and utilization in support of security and force-protection missions and scenarios. 
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This thesis addresses the issue of optimal budget allocation in the modernization of the U.S. Army’s light, 
tactical, wheeled vehicles (LTWV). To achieve the objective of this research, a decision-optimization tool 
was requested by the U.S. Tank-Automotive and Armaments Lifecycle-Management Command and the 
program executive office, combat support/combat-service support, to provide an analytical tool to serve as 
the underpinning for modernization strategies for the LTWV over the next fifteen fiscal years. 
The optimization tool is implemented in Excel, using Excel Premium Solver Platform as the solver 
engine. An initial analysis is conducted to demonstrate the validity of the model, using notional data and 
the weighted values from the value model. Sensitivity analyses are also performed on the model by varying 
the inputs, such as the budgetary and average age requirements, to look at the capabilities that can be 
provided during the modernization period. 
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The military threat of hostile submarines is increasing, and the need for effective antisubmarine warfare 





improved their ASW capabilities. In this thesis, the recommended track spacing for an Archimedes-spiral 
search in a datum-search problem is studied. To find the recommended track spacing, three analytical 
approaches are explored. Each has strengths and weaknesses. This analysis combines three analytical 
functions into a single parameterized expression. To find the best-fit parameters maximizing probability of 
detection, a simulation experiment with a nearly orthogonal, Latin-hypercube design is used. 
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Nonlinear internal waves (NLIW) are ubiquitous and appear wherever a proper combination of stratified 
water, current, and bathymetry occur. In recent years, they have also proven to be of primary interest for 
acoustic oceanography, since they are known to play an important role in sound-speed fluctuations in 
shallow waters. The predictability of acoustic variability caused by these waves has been somewhat limited 
and largely based on direct numerical simulation. Through this project, a simple and computationally 
efficient analytic model based on coupled mode theory is presented. For this purpose, narrow- and 
broadband-acoustic, normal-mode fluctuations in the 2001 South China Sea ASIAEX experiment are first 
examined. Then, ASIAEX environmental data are used to characterize the space and time scales of NLIW 
sound-speed structure. Finally, a comparison is conducted between the observed normal-mode variability 
and the predictions from an analytic model utilizing the observed NLIW structure, such as its width, 
amplitude, and speed. As the model proves to be very sensitive to these characteristics, an overview of the 
synthetic-aperture radar (SAR) capabilities to retrieve them is also conducted. In this latter part of the 
project, particular attention is given to wind effects on SAR data. 
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In this thesis, the dynamics of salt-finger convection, which occurs when warm, salty water lies above cool, 
fresh water, is studied. Active salt fingering is characterized by the appearance of a series of well-mixed 
layers, separated by thin, high-gradient interfaces known as thermohaline staircases. Data from a series of 
experiments is analyzed and compared with theoretical models to determine influences on the three-
dimensional structure and evolution of the instability processes of the staircases. A parabolic equation 
model is used to analyze the influence of the staircases on acoustic propagation. 
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The authors investigate the ISAR imaging model using two different approaches: the Fourier and the 
wavelet transform. Starting from the weak-scatter, far-field model, the authors explain why this 
approximation is a Fourier transform. The author investigates the scattering mechanisms from different 
surfaces and also analyzes and derives the expressions of the scatter from sphere. The author briefly 
discusses the radon transform, and why it is not a good approach to this problem, and investigates the 













A COMPARATIVE ANALYSIS OF THE RESOURCES REQUIRED FOR TEST AND 
EVALUATION ON ARMY-LED WEAPON-SYSTEM PROGRAMS, BASED UPON PROGRAM 
SIZE AND ACQUISITION-MANAGEMENT COMPLEXITY 
Arne A. Johnson-DoD Civilian 
Master of Science in Program Management–December 2007 
John J. Philistine-DoD Civilian 
Master of Science in Program Management–December 2007 
Advisors: David F. Matthews, Graduate School of Business and Public Policy 
Bradley R. Naegle, Graduate School of Business and Public Policy 
 
Test and evaluation (T&E) is an integral part of every acquisition program; as such, T&E consumes 
considerable program resources. Department of Defense T&E program-management requirements are 
written to meet the risk reduction needs of large acquisition programs, but do not provide the details needed 
to consistently scale T&E management efforts for smaller programs across the DoD. This study 
investigates ways that the T&E burden to programs differs based upon the acquisition category (ACAT), 
application of T&E oversight and materiel commodity area. The primary data source for the study is each 
program’s test-and-evaluation master plan (TEMP). The majority of the programs evaluated are part of the 
DoD’s chemical–biological defense program (CBDP). This research finds ACAT-based patterns in 
requirements definitions and ACAT-induced variability in test-site usage. The study also determines that 
the TEMP documentation burden is similar across all ACATs, and consistently higher than service 
guidance. Future studies using this analysis methodology are required to determine whether the T&E 
burden to CBDP programs is typical or unique within the Department of Defense. 
 
KEYWORDS: Test and Evaluation, T&E, Test and Evaluation Master Plan, TEMP, Chemical Biological 
Defense Program, CBDP, ACAT, T&E Burden, T&E Resources, Critical Technical Parameter, CTP, 
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OCCURRENCE OF SOFTWARE-ENGINEERING PROJECT RISKS WITH BAYESIAN 
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An analysis is conducted of the methods used in the field of software engineering to measure the 
probability of occurrence of identified software-engineering project risks. The purpose of this work is to 
investigate the viability of the exclusive use of quantitative values to measure the probability of occurrence 
of identified project risks within the field of software engineering, rather than the qualitative values used in 
some probability of occurrence scales. More specifically, the goal of this analysis is to investigate the 
viability of achieving more precise and less subjective quantitative measurements of the probability of 
occurrence of identified software engineering project risks with Bayesian probability. 
 
KEYWORDS: Risk, Risk Management, Software Engineering, Software Engineering Risk Management, 
Bayesian Probability, Baye's Theorem, Baye's Formula, Bayesian Networks, Bayesian Belief Networks, 
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By carefully considering the various command-structural options available in expeditionary-warfare 
personnel, platforms, and capabilities, the U.S. military can leverage these options and other components 
into an interrelated and more powerful operations program. Particular structural variations are more 
conducive for supporting and expanding operational maneuver options, including facilitating assured 
access and entry from the sea. This thesis analyzes complex organizational structures in an effort to 
maximize the sea-basing and the global fleet-station (GFS) strategies for the U.S. military. Systems 
engineering analyses are conducted for the GFS and the joint sea base (JSB) based on needs, stakeholders, 
and functions. Qualitative evaluations based on these inputs led to extensive descriptions of organizational 
characteristics, design parameters, and contingency factors for the GFS and JSB. 
A GFS is a self-sustaining sea base conducting regional operations through tailored and adaptive 
packages, including launching engagements with partner nations within areas of interest. Based on these 
analyses, GFS commanders would perform primarily as crisis managers, overseeing the GFS organization 
through partisan mutual adjustments made in response to competing demands in the political environment. 
Configured as a responsive, professional bureaucracy, the GFS would be intended to incorporate the 
standardization of specialized skills it collects, maintains, and manages, typically learned elsewhere, similar 
to hospitals and universities whose doctors and professors constitute the operating cores. 
Sea-basing is the culmination of joint combat power from the sea, encompassing select expeditionary 
joint forces with minimal, if any, reliance on land bases within the joint-operations area. Based on these 
analyses, uncertainty and unpredictability of circumstances abound in the JSB adaptive administrative 
adhocracy, where power shifts as teams of experts mutually adjust in a complex and dynamic environment. 
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The purpose of this thesis is to estimate the potential performance improvement in sustaining 
engineering (SE) when an Open Architecture (OA) approach to system development is used. Its basis is 
that in Integrated Warfare Systems (IWS) acquisition, eighty percent of total life-cycle costs occur during 
the Operation and Support phase. This statistic demonstrates the necessity of measuring how the OA 
approach will affect software upgrade and maintenance process for the AEGIS IWS Life Cycle. Using the 
OA approach, advances in distance support and monitoring, and maintenance free operating periods are 
possible, and this is significant in supporting the need to reduce costs and manpower while improving 
performance. To estimate the potential (Return on Investment) ROI that an OA approach might enable for 
SE in the form of software maintenance and upgrade, this thesis will apply the Knowledge Value Added 
(KVA) methodology to establish the baseline, “As Is,” configuration of the current solutions in AEGIS. 
The KVA analysis will yield the ROI’s and the current models for the approach to software maintenance 
and upgrade. Based on the assumptions of OA design for original system development, new approaches to 
distance and maintenance and monitoring will be explored in “To Be” solutions, and the ROIs will be 
estimated. The “To Be” solutions are rooted in the assumptions of MFOP and ARCI, and the results 
indicate that these solutions yield a potential improvement of 720% and a cost saving of $365,104.63 over 
the current methodology for just one ship. For all ships using AEGIS, ROI improves by 71,967% with a 
cost savings of $26,543,824.56. The conclusion is that OA enables extension of these best practice 
approaches to AEGIS maintenance and upgrade solutions. 
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TESTING THE NUCLEAR WILL OF JAPAN  
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Increasing instability in the Northeast Asian region, decreasing faith in the U.S.–Japanese security alliance, 
and the growing Chinese presence in the Northeast Asian region have caused Japanese politicians to revisit 
an issue that has been discussed three times in their history. Japan is once again considering whether the 
advantages of becoming a nuclear power outweigh the advantages of remaining a non-nuclear state. 
The purpose of this thesis is to analyze Japan’s previous attempts to develop a nuclear weapons 
program, looking at the political, economic, technological, and social factors that each time produced a 
non-nuclear state. The intention of the historical analysis is to provide a comprehensive understanding of 
how and why such critical factors led Japan to abstain from developing a nuclear weapons program. 
Additionally, the historical analysis will help determine the conditions that will likely drive current and 
future policymakers and leaders as they are faced with new incentives to develop nuclear weapons, and 
more importantly, will suggest methods through which the United States and the international community 
can help ensure that Japan will continue to remain on a non- nuclear-weapons course. 
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The literature on civil–military relations has always focused on democratic civilian control of the armed 
forces. There is currently a debate in the civil–military-relations field concerning the amount of military 
knowledge politicians should possess in order to effectively control the armed forces. While one side 
argues that this knowledge should be minimal, the other argues that politicians need to have a general 
working knowledge of military affairs. This thesis attempts to illustrate the differences between political 
and knowledge-based management of the armed forces by examining two case studies: Chile and 
Colombia. 
This thesis also attempts to advance the trinity of civil–military relations, the brainchild of Dr. Thomas 
C. Bruneau of the Center for Civil-Military Relations at the Naval Postgraduate School. Rather than settle 
for democratic, civilian control only, the trinity adds two additional requirements to successful civil–
military relations: an effective and efficient military. By analyzing the trinity and using it as the standard 
for civil–military relations in Chile and Colombia, this thesis attempts to determine the feasibility of this 
new concept. 
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Since the demise of the Soviet Union in 1991, the Navy has continued to chart a path relying on a maritime 
strategy enacted in 1986; this strategy successfully drove all aspects of naval warfare during the Cold War, 
from training to procurement and deployment. Several policy documents have emerged since 1991 
attempting to set new strategic pursuits for the Navy, but none have had the cohesive vision that the Cold 
War strategy employed for its era. The literature on national-security strategy lays out the theory of 
delegation and execution in the strategic process—from formulating grand strategy down to operational 
tactics—but supporting literature on organizational models offers arguments that question the rationality of 
national-strategy decisions. The ways strategy develops remain unclear, raising questions about the overall 
purpose of naval forces and the policies required to support a new strategy. This thesis examines the 
strategic disconnect and confusion the United States Navy is experiencing in searching for a new maritime 
strategy through the lenses of the organizational-behavior and bureaucratic-politics models. This will lead 
to a better understanding of the military’s internal decision-making process and its strategic direction.  
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DISTRIBUTION IN IRAQ  
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This thesis represents a case study of the current problems surrounding the distribution of oil revenues in 
Iraq. First, the main problems facing Iraq’s oil economy are examined. Second, an assessment is made of 
the distribution system outlined in the Iraqi constitution. Third, based on this assessment, arguments are 
provided as to the necessity of a new oil law. A critical area of discussion centers on the issue of federalism 
versus a strong central government, and which system best serves the needs of the country in a manner 
consistent with future stability. Based on this discussion, the feasibility of a direct-distribution system of oil 
revenues is also examined. Here, the main issues center on the feasibility of alternative distribution systems 
and the opposition they may face. In conclusion, the framework for an ideal distribution system is 
developed, and possible modifications to the Iraqi constitution and a new Iraqi hydrocarbon/oil law are 
proposed. Eight steps to help achieve a solution are also recommended. 
The study draws on the sources of many scholars, related countries’ officials, and the author’s personal 
observations gained while serving in and dealing with Iraq in various missions. 
The purpose of the study is to assist in resolving many of the factions, which are currently causing 
tensions and violence in an area where multiple ethnic and sectarian groups are vying for a single strategic 
resource. 
 
KEYWORDS: Iraq, Oil Distribution, Main Problems Facing Iraq, New Hydrocarbon/Oil Law, Strong 
Central Government, Federalism, Direct Distribution System, Iraqi Constitution 
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Ever since the nationalist party retreated from the Chinese mainland to the island of Taiwan after its defeat 
in the Chinese civil war by Chinese communists in 1949, China has been a divided country. The division 
has provoked tensions and, occasionally, hostilities across the Taiwan Strait. Debate and speculation have 
long surrounded the possible political unification of Taiwan with the mainland. Unification would have far-
reaching implications for security, economic relations, and political ties in Asia as a whole. It would force 
Japan and the United States to reexamine their positions in the region.  
 The major question addressed by this thesis is: what would be the strategic implications for Japan, and 
by extension the United States, if China and Taiwan were to reunify peacefully? The ramifications for both 
countries are different based on a number of factors, including historical, military, and sociopolitical 
considerations. The relationship between Japan and the United States would be altered based on the 
peaceful reunification of China and Taiwan. This thesis concludes that Japan would find itself in a less- 
secure security context, while the United States would be able to focus its military attention elsewhere. 
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This research effort explores the potential uses for oxytocin in both law-enforcement and military 
scenarios. These situations are time sensitive and require rapid trust building in order to achieve successful 
and positive outcomes. The trust-inducing properties of oxytocin could prove crucial in providing enhanced 
trust-building capability, thus increasing the likelihood of a nonviolent conclusion to several common law-
enforcement and military scenarios. This thesis first explores the complexity of both neuroanatomy and 
neurochemistry, vital foundation material necessary to understanding how oxytocin can be used in law 
enforcement and the military. Oxytocin’s potential is then explored through six scenarios: child-
witness/victim interviews, suicide-attempt response, hostage-crisis negotiation, covert infiltration, riot 
control, inmate rehabilitation, and insurgency resolution. The reviewed data supports the potential 
applicability in all situations except insurgency resolution, where international treaties may forbid its use 
against foreign populations.  
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This thesis examines the tactics used by the U.S. Army during 2004–2005 in Iraq. The central aim of this 
study is to understand why the Army chose tactics that were ill suited to the conflict and why it took nearly 
three years to adapt to conditions in Iraq.  
The Army applied doctrine that was familiar to it as an institution and was reluctant to accept tactics 
and changes in conduct that might violate its culture and doctrine. Tactics employed by many Army units 
were more akin to a counterterrorist campaign than a counterinsurgency. A counterterrorist operation is 
focused on the defeat of the enemy directly through kinetic means, while a counterinsurgency focuses on 
defeating the enemy indirectly by interrupting the insurgents’ ideology and base of support. 
The greatest inhibitors to innovation in Iraq were commanders who resisted innovation because they 
did not understand the nature of the conflict in which they were engaged. They also were restricted by 
traditional Army culture. 
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Since the end of the Cold War, United States naval forces have had to adapt to a rapidly changing security 
environment. To better contribute to the U.S. war on terrorism, former chief of naval operations Admiral 
Vern Clark, and his successor, Admiral Mike Mullen, decided in mid-2005 to rebuild the Navy’s riverine 
forces. Such a capability, with limited exception, had not been emphasized since the end of the Vietnam 
War.  
In 2005, the Center for Naval Analyses (CNA) conducted a review of the Navy’s “past, current, and 
future” riverine capabilities and identified key gaps, specifically in counterinsurgency and line of 
communication operations. Using the CNA study as the baseline, this thesis examines Colombia’s fifty-
year riverine experience combating insurgent guerrillas and providing security along its 15,000 kilometers 
of rivers. This research addresses the capability gaps identified in the CNA study. It is based on interviews 
conducted in Colombia of U.S. military and Colombian personnel and on research of Colombian naval 
archives obtained during a September 2007 visit to the country. 
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Since achieving independence in 1991 with the fall of the Soviet Union, Georgia has become the most 
westward-oriented state in the Transcaucasus. The government in Tbilisi has departed from two centuries 
of union with Russia and vigorously pursued NATO membership as an avenue for restoration of its full 
sovereignty, domestic reform, economic development, and Euro-Atlantic integration. This first objective 
has been hampered by Russian-backed separatist regimes in Abkhazia and South Ossetia. Moscow has 
made its view clear that NATO encroachment into the South Caucasus poses a threat to its national 
security. Through overt threats, economic pressures, diplomatic control of the separatist regions, and covert 
attacks, the Kremlin has attempted to keep Georgia destabilized and dependent on Russia’s goodwill. Its 
zero-sum, realist, foreign policy opposes the institutional argument of enhancing security by diffusing 
democratic norms. This thesis shows that the degree to which Western governments are willing to confront 
coercive activity will largely determine the success or failure of Georgia’s transition to a stable democracy. 
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After planning from September 2001 to May 2003, the George W. Bush Administration failed to 
implement a coherent national plan at the transition to stability, security, transition, and reconstruction 
(SSTR) operations in Iraq. This thesis applies four decision-making perspectives—the rational actor, 
organizational process, bureaucratic politics, and individual level approaches—to the Phase IV planning 
process to analyze how senior decision-makers within the national security system selected foreign policy 
options. Despite an experienced national-security team, officials were unable to coordinate and integrate 
various agency-planning efforts, failed to decide on specific policy objectives, and limited the consideration 
of multiple courses of action.  
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The Democratic People’s Republic of Korea’s nuclear issue is difficult to manage in a peaceful manner due 
to the negative aspects of nuclear proliferation, unacceptable not only on the Korean Peninsula, but also in 
the international community. North Korea, the U.S., Japan, and Russia have sharply divided views on the 
solution to North Korea’s nuclear issue. In particular, given the bilateral and multilateral talks in history, 
despite small progress, it seems that the U.S. and North Korea cannot bridge the gap of understanding. 
Therefore, this study concludes that nuclear issues cannot be resolved under the mistrust that has lasted for 
half a century, given that North Korea and the U.S. consider each other archrivals. Even though it will take 
a long time, scaling down the deep-rooted mistrust through “negotiations” and “engagement” remains the 
most realistic option for both sides. Changing leadership in the U.S., Japan, and South Korea will usher 
related parties into another chapter of opportunity to end the North Korean nuclear conundrum—this time, 
surely with more carrots than sticks.  
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China has incentives to exploit the North Korean nuclear crisis to exact diplomatic, economic, and security 
advantages. The inherent dangers involved in the crisis (that it sparks a nuclear cascade or regional 
proliferation of nuclear weapons, that Japan will build a more offensive military as a deterrent, that North 
Korea could explosively collapse, or that the United States will preemptively strike Pyongyang and start a 
regional conflict) do not completely constrain China’s foreign-policy decisions. Furthermore, Beijing 
enjoys a certain coercive influence over Pyongyang, as the old “lips and teeth” relationship eroded to one 
of mild indifference or embarrassment, allowing China to exploit its little brother. To this end, the crisis 
offers Beijing opportunities to gain regional leadership and greater economic development and affords 
certain positive consequences for the Taiwan issue.  
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This thesis explores Vietnam’s foreign-policy strategy toward China since the 1970s. It contends that 
Vietnam’s foreign policy has shifted from the traditional balancing act of the 1970s to one of engagement 
and soft balancing in the early 1990s. Since then, Hanoi has pursued a dual strategy of economic and 
diplomatic engagement with Beijing, while simultaneously linking itself economically and diplomatically 
to other states and regional forums to ensure that it has options to counter China’s aggressive posture. This 
thesis finds that since the 1990s, Vietnam has used a soft balancing strategy of diplomatic entanglement 




and limited security cooperation with various countries to cope with China’s growing influence in the 
region. 
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This thesis examines the formation of the Ukrainian national identity. The formation of this national 
identity will determine the pace and direction of Ukrainian modernization, and unfolds in concert with the 
unification of Europe; the further progress of NATO enlargement and the revival of Russian nationalism at 
the end of the first decade of this century, the Ukrainian process is logically suggested by the country’s 
neighbor, Poland. In the Polish model, since 1989, national identity and a leading role in a uniting Europe 
sped the pace of reform. 
Modern day Ukraine has all the attributes of a state except a consolidated national identity. The 
primary internal reasons for the lack of national identity are the interpretations of the history of the 
Ukrainian people, ethnic composition, and regional loyalties. Furthermore, the interference of Russia on 
ethnic, linguistic, regional, and economic levels exacerbates the present divisions in Ukrainian society.  
As this thesis reveals, the process of nation building is intertwined with state building. The United 
States and European Union member states have an important stake in the outcome of this process because it 
will not only significantly shape Ukraine’s foreign-policy orientation, but will also influence the balance of 
power on Europe’s eastern edge.  
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In December 2006, the U.S. Army published its new counterinsurgency (COIN) field manual, FM 3-24. 
FM 3-24 is the much-anticipated capstone doctrinal COIN guide for the U.S. Army and Marine Corps. Its 
intent is “to fill a doctrinal gap” for fighting COIN by delivering “a manual that provides principles and 
guidelines for counterinsurgency operations.” The importance of developing a coherent, interdisciplinary 
approach that helps fill the doctrinal and capability gaps facing the U.S. military in the asymmetrical 
warfare spectrum, including COIN, cannot be overstated. In light of this, how well do the new guidelines in 
FM 3-24 for conducting a COIN campaign align with historical and social science lessons on 
counterinsurgency? FM 3-24 outlines U.S. COIN doctrine in the form of strategies called logical lines of 
operation (LLO). With this in mind, are there cases in the Middle East where FM 3-24’s LLOs have been 
applied and produced their intended effects? If they were not used and the state power’s desired end state 
was achieved, what strategies were used to achieve the COIN campaign objectives? This thesis assesses the 
extent to which the field manual aligns with insights and practices from historical COIN campaigns in the 
Middle East and the new doctrine’s ability to supply the United States with a COIN strategy that 
incorporates insights and conclusions from academia. Findings indicate that FM 3-24 is a necessary step in 
developing an effective and coherent U.S. approach to COIN. However, it fails to incorporate some more 




contemporary social-movement-theory explanations into its strategies. For example, it fails to recognize the 
primacy of political inclusion in counterinsurgency strategies versus other variables, such as security, as a 
primary means of sustained success in counterinsurgency campaigns.  
 
KEYWORDS: Counterinsurgency, FM 3-24, Insurgency, COIN, Iraq, Palestine, Zionist, Algeria, Social 




UNRESOLVED ETHNIC CONFLICT AND RELIGIOUS REVIVAL IN RUSSIA: THE 
CHECHEN ELEMENT 
Shenequa L. Mitchell-Lieutenant, United States Navy  
B.S., Old Dominion University, 2000 
Master of Arts in National Security Affairs–December 2007 
Advisor: Donald Abenheim, Department of National Security Affairs  
Second Reader: Letitia L. Lawson, Department of National Security Affairs 
 
The present thesis treats a case study of ethnic tension in Russia in the 21st century and the impact of this 
episode on Russian nationalism in the present. As social, cultural, and political issues have resurfaced 
between contemporary ethnic Russians and members of the Northern Caucasus–Chechen minority group, 
this centuries-old ethnic conflict continues into the present in a battle over territorial integrity and national 
self-determination. After withstanding two Chechen wars over the past decade, such chaotic events as a 
restaurant brawl on 30 August 2006 between Chechens and ethnic Russians continue to fuel ethnic, 
national, and religious dissension throughout the post-Soviet region. This development has fostered the 
organization of such groups as the movement against illegal immigration. 
Certain members of Russian society view the conflicts as driven by economic and political factors, 
while many government officials have refused to even label this crisis as an ethnic conflict. Nonetheless, it 
cannot be refuted that these ongoing tensions appear to be driven by violence with roots in the past—
violence that can be traced back to tsarist rule. Furthermore, the present struggle between ethnic Russians 
and “near-abroad others” (i.e., Chechens) has become fertile ground for ongoing scholarly works of ethnic 
conflict and radical-religious revival. 
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This thesis explores the Korean–Japanese territorial dispute over the sovereignty of Dokdo/Takeshima. The 
Japanese government has argued that Dokdo/Takeshima is inherently Japanese territory. This thesis 
demonstrates that this is a baseless argument by exploring the two countries’ views of Dokdo/Takeshima’s 
status before and after the Russo–Japanese War. In particular, this research focuses on Japan’s 
incorporation of Dokdo/Takeshima in 1905 during the Russo–Japanese War, an important episode in the 
contemporary dispute over the island’s status. 
Before the Russo–Japanese War, both Korea and Japan recognized Dokdo/Takeshima as Korean 
territory. In the course of the war, Japan attempted to offset Russian threats to Japan’s sea lanes by 
constructing observation posts along the Korean coastline. In doing so, Japanese officials incited a Japanese 
fisherman to petition to incorporate Dokdo/Takeshima into Japanese territory. In the end, Japan 
surreptitiously incorporated Dokdo/Takeshima into its territory and constructed an observation post on the 
island that was dismantled after the war. Nevertheless, Tokyo continued to recognize Dokdo/Takeshima as 
part of Korean territory even after its incorporation in 1905 and its formal annexation of Korea in 1910. 
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China’s economic rise is coupled with a growing need to find reliable foreign energy sources. China is the 
world’s second largest oil consumer. Furthermore, China’s demand for oil is outpacing previous estimates 
and accounted for 38% of the world’s increased demand in 2006. Venezuela is the sixth largest oil producer 
and is now providing oil to China as a way to diversify exports away from the United States. As China’s 
demand increases and global oil production wanes, China will become major a challenge for the United 
States. China will need strategic allies to be able to compete and will find a willing partner in Venezuela. 
The solution requires a new approach to international oil markets that removes politics from the sale of 
oil. A multilateral effort led by Japan has the greatest likelihood of success in a world that is becoming 
increasingly competitive over resources. Creating a framework that promotes cooperation before supply 
becomes limited is very important for success. If the three largest importers (the United States, Japan, and 
China) all work together, the likelihood of future war or severe economic shock over oil among the great 
powers will be diminished. 
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This study explores the implications for European political and economic stability posed by dependence on 
Russian oil and natural-gas energy sources. The first section looks into the past actions and strategic culture 
of Russia to determine if there exists a threat that Russia will deny energy resources to European countries 
for political or economic gain. The second section analyzes the current calculus of Europe’s dependence by 
determining current and estimated future consumption needs and the feasibility of alternative sources of 
energy. The third section investigates the importance of revenues that Russia receives from oil consumption 
and natural gas exports to Europe to their gross national product and future economic growth. By 
understanding Russia’s strategic culture and the interdependence of European demand and Russian supply, 
conclusions are made that determine the threat, risk, and circumstances under which Russia will deny 
energy resources to European countries. 
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Analysts have long argued that Latin American countries will not implement tough counter–drug policies 
because: 1) they view drugs as a demand-side (U.S.) problem; 2) drugs play a central role in their 
economies; 3) there are strong pressures from domestic interest groups not to; and 4) international pressure 
can only generate minimal compliance. Despite this, a variety of governments have implemented tough 
policies since the mid-1990s. The explanation: a president’s “grand strategy” mediates the influence of the 
four aforementioned factors. This thesis examines the case of Bolivia, in which President Hugo Banzer 
implemented a very successful eradication strategy (Plan Dignidad) because he believed a positive 
international image was necessary for his country’s economic development. Subsequent presidents lacked 
grand strategies that justified tough counter–drug policies; therefore, they focused mostly on meeting 
minimal requirements to avoid decertification by the United States. The thesis also addresses the factors 
that influence the effectiveness and sustainability of counter–drug policies. It challenges the conventional 
wisdom that Plan Dignidad was not sustainable because it was based on forced eradication and the 
militarization of the Chapare. It shows instead that the plan would have been sustainable if not for a 
premature push into the Yungas. It also demonstrates that “forced” eradication depends on firm but fair 
negotiations with cocaleros, backed by a public-relations campaign that strengthens the government’s hand.  
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Within the last few years, Europe has witnessed several major disruptions in its supply of Russian energy. 
The “gas wars” between Russia and Ukraine in early 2006, as well as the disruption of gas transiting 
Belarus in January 2007, posed serious implications for an already energy-deprived Europe. Russia’s aging 
infrastructure, infamously inefficient domestic consumption, and current state of affairs raises considerable 
doubts over its ability to supply consistent levels of energy to downstream markets. Consequently, can 
Europe truly depend upon Russia to supply energy when and where they promise? Despite President 
Vladimir Putin’s claims to the contrary, Moscow uses energy as an instrument of national power, to 
influence, dictate, and enforce its foreign policy with regards to the rest of the world. Russia’s vast, 
untapped resources are huge, and if harvested correctly could help provide stability in a world that is 
starving for energy. Yet Russia’s actions seem to indicate that it is not willing to permit market forces to 
dictate what it can supply or even when and to whom it will supply energy. Nevertheless, energy security is 
and will continue to be a primary factor in relationships between Europe, Russia, and the rest of the world. 
 
KEYWORDS: Energy Security, European Union, Germany, Poland, Russia, Europe, Oil, Natural Gas, 
Energy Policy 




THE CONCEPT OF COMPREHENSIVE SECURITY: A DISTINCTIVE FEATURE OF A 
SHARED SECURITY CULTURE IN EUROPE? 
Markus Thomas Schmid-Major, Swiss Army 
Master of Law, University of Basel-Switzerland, 1997 
Master of Arts in National Security Affairs–December 2007 
Advisors: Rafael Biermann, Department of National Security Affairs 
Jeffrey W. Knopf, Department of National Security Affairs 
 
Since the end of the Cold War, most European states have begun to incorporate a broader understanding of 
security in their security documents and policies. As a result, security is understood in a more 
comprehensive way. This broader understanding of security includes, for example, considerations such as 
economics, human rights, and the environment. In this context, this study examines whether the adoption of 
the concept of a comprehensive security is leading to a convergence of the security cultures in Europe.  
This study first examines the concepts of comprehensive security and security culture. Then, using a 
method of structured, focused comparison, the guiding security-policy documents and policies of Germany, 
Great Britain, and Switzerland are examined with a focus on questions related to multilateralism and use of 
force. Analyzing these key factors and their implementation results in a better understanding of what the 
concept of comprehensive security implies for Europe and whether this may lead to a rapprochement of the 
different national-security cultures.  
This study demonstrates that even though Europe still displays considerable heterogeneity as to diverse 
national understandings of security, one finds a tendency toward convergence, which leads to a growing 
European security culture.  
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Russians have seen communication and transportation technology facilitate greater interaction among 
themselves and between themselves and foreigners. Some cultural values and beliefs blend, but others 
clash. Perception, norms, and identity act as a filter for interpreting information. Savvy operators can 
manipulate communication technology to shape cultural expectations, influencing interpretations to their 
own advantage. The powerful norm of obedience to authority is likely to cause the majority to largely 
conform to the requirements of authority figures; yet recent history in Russia demonstrates how excessive 
control ultimately resulted in diminished social trust, with individuals wary of authority and each other. 
There are limits on how far a person can influence another’s ideas and actions. Attempts to assert total 
control are likely to meet with human creativity finding ways to assert choice. 
People tend to rely on their own—those who share a common identity—for they most closely share 
values and interests. Russia has demonstrated how communication technology can serve as a tool to 
disseminate and reinforce concepts of what is “ours” while establishing the threat of the “other.” When 
choosing sides on an issue, perceptions of identity influence loyalties. Understanding Russia’s current 
cultural perspective is necessary to properly interpret Russian messages and actions. 
 
KEYWORDS: Russia, Technology, Culture, Perception, Norms, Identity, Expectations, Trust, Security, 
Cultural Values, Cultural Perspective, Communication, Soviet Union, Estonia, Latvia 
 
 




THE COST AND ECONOMIC CORRUPTION OF THE IRAQI WAR  
Scott A. Spiers-Major, United States Air Force 
B.S., United States Air Force Academy, 1994 
M.S., University of Texas at San Antonio, 2000 
Master of Arts in National Security Affairs–December 2007 
Advisor: Robert E. Looney, Department of National Security Affairs 
Second Reader: Suzanne Gehri, Department of National Security Affairs 
 
This research analyzes the cost of the current war in Iraq and the corruption that is siphoning funds away 
from the war effort through economic corruption by Iraqis and by United States citizens and American 
corporations, most notably Halliburton and its subsidiary Kellogg, Brown, and Root. In order to help limit 
corruption and aid economic growth through its own resources, many economists, including Robert 
Looney, have proposed the creation of an oil fund similar to the one the state of Alaska uses, where its 
citizens receive a direct distribution of funds from the state government. This analysis adds to that idea by 
looking at the types of corruption that are currently ongoing and the cultural and psychological reasons why 
Iraqis are joining terrorist and insurgent organizations. In doing so, the United States may be able better 
address the key center of gravity of any insurgency, the population.  
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This thesis investigates the recent worldwide rise in Islamic banking. In doing so, it surveys the underlying 
religious foundation of Islamic finance, examines the attempts of Islamists to use Islamic banking to 
Islamize societies, and assesses how countries’ use of Islamic banking fits into the international economic 
system. Drawing on this analysis, Islamic banking is finally examined from a national-security perspective 
—is this form of finance particularly susceptible to misuse by terrorist groups? Although there are areas in 
the industry that need regulating and monitoring, this study ultimately concludes that Islamic banking’s ties 
to terrorism are anecdotal, the expansion is the result of oil revenues and personal piety, and that 
Islamic banking can be leveraged as a means of moderation and enfranchisement when advanced free of an 
Islamist agenda. 
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The recent demise of the Iraqi air force creates an airpower vacuum in the region that affords the United 
States an opportunity to garner influence through the development of a robust airpower-security 
cooperation program. The question is, what are the characteristics of airpower-security cooperation that 
will best serve U.S. interests with respect to Iraq and the broader region? In seeking to answer this question, 
this thesis examines the recent history of U.S. airpower security cooperation with Pakistan and Egypt. 
These cases suggest that the key variables affecting the success of airpower-security cooperation as a 
diplomacy instrument are: 1) the degree to which the security-cooperation program addresses the 




recipient’s principal security needs as determined by the state’s strategic culture; 2) the degree to which 
airpower assistance facilitates and maintains an appropriate regional balance of power; and 3) the degree of 
trust imbued to the recipient regarding the endurance of the U.S. commitment to the security relationship. If 
the U.S. can account for these three tenets when implementing airpower-security cooperation with Iraq, it 
can expect to garner specific measures of influence in matters critical to U.S. security interests. 
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North Korea began its involvement in illicit activities in the 1970s, but it took the United States until the 
new millennium to develop a series of major law-enforcement approaches to counter these activities. North 
Korea’s illicit activities are purportedly funding input for the development of its nuclear-weapons program, 
which constitutes the output. The main illicit activities discussed include drug production and trafficking; 
counterfeiting of U.S. currency, cigarettes and pharmaceuticals; missile sales; and human trafficking. The 
United States has aggressively addressed the nuclear threat that North Korea poses, but has been slow to 
address the inputs that fund the outputs. This thesis seeks to answer the question of why it took the United 
States over three decades to address the illicit activities of North Korea that purportedly fund its nuclear 
program.  
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China’s growing economic dynamism has made it a powerful actor in the globalized economy. The 
continued growth of China’s economy requires guaranteed sea access to foreign energy resources and 
markets. In response to the need for sea access, the People’s Liberation Army’s Navy (PLAN) of the 
People’s Republic of China (PRC) is undergoing an expansion and force-modernization process intended to 
ensure China’s access to vital sea lines of communications (SLOC). In recent history, post-Meiji 
Restoration Japan and early 20th-century Germany provide two examples of the impact of rising economic 
powers with expansive maritime strategies. In both cases, efforts by regional competitors to maintain 
relatively superior naval forces led to heightened tensions and, ultimately, war. Through the unintended 
promotion of regional naval arms races, both the empires of Japan and Germany contributed to the 
destabilization of their respective region’s security. Based on the historical record of competitive naval 
growth, an expanding PLAN will destabilize East Asia as China challenges the dominance of the leading 
naval power in the western Pacific—the United States Navy. Only diplomatic efforts by Washington and 
Beijing to identify shared maritime interests can mitigate the inevitable security tensions caused by a naval 
arms race. 
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Prior to the adoption of the Charter of the United Nations, customary international law permitted, under 
certain circumstances, the use of force in anticipation of an armed attack. However, the charter is 
ambiguous on this issue, and thus, whether this customary right still exists is currently the subject of intense 
debate. On the one hand, a strict reading of Article 51 suggests that the requisite threshold for the use of 
force is an actual armed attack, and that this requirement is absolute. By this interpretation, states no longer 
have the right to anticipatory self-defense. However, this thesis argues that a closer reading of Article 51, 
vis-à-vis both the broader purposes of the U.N. charter and customary international law, suggests that the 
right to anticipatory self defense still exists where there is a discernable imminent attack. Therefore, the 
central issue is the reasonability of a claim that a threat is imminent and that the use of force is necessary to 
thwart that danger. This thesis examines the municipal law doctrines of reasonable apprehension of 
physical harm in matters of self-defense (and the defense of others), and of sufficient probable cause in 
matters of police action, and suggests that they can be useful in devising an analytical framework to inform 
the central issue. 
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This thesis explores the theories of international intervention into ethnic conflict. The two case studies 
utilized to evaluate the interventionist literature are the Islamic separatist movements of Thailand and the 
Philippines. Both insurgencies are characterized by domestic attempts at secularization, marginalization, 
forced assimilation, and repression, causing ethno-religious minorities to violently attempt to separate from 
the state. While insurgencies are nothing new to Southeast Asia, the conflicts in the Philippines and 
Thailand were redefined by the war on terrorism. Both countries became peripheral symbols of the broader 
international effort against militant Islamism. As a result, external actors took a vested interest in the 
evolution of each conflict. Strangely, the international or regional actors with parallel interests in each 
conflict have adopted divergent approaches in their involvement with activities in the two countries. The 
United States, Malaysia, and Al Qaeda seem to have equally vested interests in each conflict, and yet the 
extensive intervention in the Philippines is offset by a lack of intervention in Thailand. In the end, this 
comparison offers insights into how domestic and international interests affect intervention, and the 
resulting implications for regional stability in Southeast Asia. 
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China’s reactions to the U.S.–Indian nuclear deal and their implications for the United States are presented 
in this thesis. The 1962 Sino–Indian War and the 1998 Indian nuclear test are the prime causes of the 
enduring Sino–Indian rivalries. Differing views from Beijing, New Delhi, and Washington are explored in 
this thesis. The U.S.–Indian strategic partnership is briefly covered, with emphasis placed on desired 
improvements in U.S.–Indian civil nuclear cooperation. Several Chinese-specific concepts, Beijing’s white 
paper on arms control, and Beijing’s perceptions of threats from Washington and New Delhi are considered 
before Beijing’s perceptions of and reactions to the India deal are investigated. This thesis concludes by 
analyzing the implications of Chinese reactions to the U.S.–Indian nuclear deal and offers 
recommendations for U.S. policy toward Asia. Although the deal has not been formally concluded as of the 
writing of this thesis, the intent, implications, and reactions are all relevant to policy considerations. 
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In 2005, China, seemingly in response to pressure from the international community, moved the Chinese 
Yuan from a hard peg against the U.S. dollar to a valuation scheme against a basket of international 
currencies. Whether the revaluation of the Yuan was in response to U.S. domestic pressure rising from the 
increasing U.S.–Chinese trade deficit, manufacturing migration, or rising concerns about globalization is 
open to debate. This thesis examines the 2003 United States–Chinese Economic and Security Review 
Commission, international organizations, U.S. trade law, and technologic applications within the context of 
globalization to provide an alternate understanding of why the perceived pressure to revalue the Yuan was 
so quickly and vigorously pursued. 
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The Uyghurs are a Muslim population in the Xinjiang province in northwest China. They have been 
agitating for independence almost since the formation of the People’s Republic of China. Like many 
minorities in Central Asia, the Uyghurs have a long history that includes much violence. Significantly, the 
Uyghur have not embraced Islamic fundamentalism in any meaningful way. Though there are limited 




examples of fundamentalism in Xinjiang, the population as a whole does not support it, even though their 
goals of independence are the same.  
The Uyghurs have not embraced fundamentalism because their sense of nationalism is stronger, 
relatively speaking, than their Islamic identity. The Uyghurs’ nationalism, and their unique Islamic identity, 
was forged by a millennium of struggle, self-determination, oppressive rule, and external influence— 
among many other factors. These forces have culminated in a modern Uyghur identity, one that values self-
determination above all else.  
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Since Israel came into existence in 1948, the relationship between Washington and Tel Aviv has been 
unique and controversial. Conventional wisdom suggests that the relationship between the United States 
and Israel is driven by moral affinities and strategic reasoning. In March 2006, John Mearsheimer and 
Steven Walt suggested that Jewish interest groups and their persuasive tactics are the only reasons for 
continued U.S. support to Israel. This thesis described the different factors that promote close U.S.–Israeli 
relations and identifies a competing explanation for U.S. support for Israel based on evangelical ideology. 
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Communications is a critical enabling capability that is interwoven into every facet of every military 
operation. Assessing which communication capability is most valuable to the operation is a vital planning 
process that currently resides in several processes that produce differing outcomes within the Department 
of Defense. This thesis examines these planning processes, particularly the capability-based approach, and 
assesses which process is optimum for determining communication shortfalls.  
An in-depth comparison of the Joint Capabilities Integrated Defense System (JCIDS) and 
USNORTHCOM’s Capability Review and Resource Assessment (CRRA) is conducted, and the respective 
strengths and weakness of each process are examined. An optimized, hybrid solution of the CRRA and 
JCIDS is recommended, thus providing an intuitive methodology that can be used to model which 
communication capabilities are essential to the DoD and its interagency partners. 
Ultimately, this model may serve to guide the defense planning process to ensure that meaningful 
collaboration occurs when crafting a unified DoD and interagency position regarding communications and 
network centric capability needs and shortfalls. Particular utility can be applied to fill the gap of 
interoperable communications solutions between first responders, the military, and interagency and 
Coalition partners when teaming in a homeland defense scenario. 
 
KEYWORDS: Communication Capabilities and Shortfalls for Homeland Defense, Capabilities Based 
Planning for Homeland Defense, Network Centric Environment Capabilities and Shortfalls for Homeland 
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The purpose of this thesis is to explore the People’s Liberation Army’s (PLA) modernization efforts and 
how banking reforms are instrumental to those efforts. China must modernize its weaponry in order for the 
PLA to be a credible military force and enable China to continue its rise as a regional and global power. 
Bank reforms are one methodology for continued PLA modernization because the PLA desperately needs 
significant and sustained defense-budget expenditures to bring the PLA into the 21st century. PLA 
modernization expenditures will have to compete with other societal reform programs for the windfall from 
an expanding economy. As China becomes older, wealthier, and more urbanized, Chinese communist party 
leaders will come under increasing pressure to provide more social services to its citizens. Defense 
expenditures and PLA modernization efforts will have to compete with additional government spending on 
pensions, healthcare, public infrastructure, and the environment. Continued banking reform is an essential 
component to grow the Chinese economy and secure the significant and sustained defense spending that is 
critical to the PLA modernization effort.  
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Since the end of the Cold War, the United States has maintained the dominant role in the international 
system, a role that has come to be challenged by certain small states. Presenting a four-tier model of the 
international system, this thesis examines how the United States’ preponderance is being challenged. In 
focusing on Venezuela as a case study, this thesis addresses the question: How has Hugo Chavez 
challenged U.S. preponderance regionally and internationally while protecting his Bolivarian revolution for 
Venezuela? The research analyzes the methods small states utilize to challenge great power spheres of 
influence. Analyzing the elements of soft power and the processes of soft balancing as employed by small 
states, this thesis seeks to fill a void in the academic literature concerning both concepts as applied to small 
states. Furthermore, pursuing research into this topic provides a better understanding of the threat 
perceptions behind small state rejection of American unilateralism. If international peace, or at the very 
least stability, is to be actualized, then understanding the third- and fourth-order effects of U.S. foreign 
policy is imperative to such purposes. 
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Iran’s possible acquisition of nuclear weapons, along with more assertive Iranian foreign policies, poses 
new security challenges for Turkey in the Middle East. A nuclear-weapons-capable Iran, with its important 
strategic position, would pose a great danger to peace and stability in the Middle East. An Iran with the 
capability of mass destruction would fundamentally alter the balance of power. This situation is not 
acceptable for Turkey’s security.  
Turkey expects Iran to adopt a more moderate and cooperative approach in the diplomatic negotiations 
over its nuclear program. For this reason, Turkey has adopted a soft diplomacy approach against Iran’s 
nuclear program. But this ambiguous diplomacy against nuclear weapons does not provide a clear 
definition of Turkey’s goals or policies with sets of political actions to deter the development of weapons of 
mass destruction by Iran in the region. What policy should Turkey adopt against the Iranian nuclear crisis? 
This thesis attempts to answer this question in terms of shaping Turkey’s state policy against a nuclear Iran, 
evaluating the defense options of Turkey, and providing policy recommendations for the near-future 
situation in the region.  
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This thesis reviews disaster recovery situations in an effort to identify political and bureaucratic 
impediments affecting responders, defined here as the managers of the overall response effort. The thesis 
focuses on improvements in organization, management, and speed of response. It discusses local, state, and 
federal responsibilities in a crisis, as well as the limitations and constraints on disaster recovery efforts, 
with specific attention paid to the interaction of local, state, and federal responders. Analysis of response 
timing, promptness, and adequacy is conducted through comparison and case study of three disasters in the 
United States in which local and state authorities were overwhelmed and required federal assistance. The 
cases presented are the Los Angeles riots of 1992 (the so-called “Rodney King riots”), the Northridge 
earthquake in 1994, and Hurricane Katrina in 2005. Response efforts are examined for a better 
understanding of problems that emerged in local, state, and federal cooperation. The thesis pays particular 
attention to the federal responder and the U.S. military. Understanding legal, political, and bureaucratic 
impediments provides guidance on responders' limitations, constraints, and opportunities and may facilitate 
efforts by federal responders to explore alternative methods for supporting local and state authorities.  
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One of the greatest dangers the United States faces in the 21st century is the possible use of weapons of 
mass destruction (WMD) by a terrorist organization. The U.S. plan to combat WMD relies on both counter-
proliferation and nonproliferation activities. Since transnational terrorist groups operate across numerous 
states, these efforts require a broad multilateral effort to be successful. Therefore, there is a strong incentive 
to increase global participation in nonproliferation and counter proliferation activities. Understanding the 
conditions under which states will participate in these endeavors is vital to expanding state participation 
and denying terrorists’ access to WMD.  
This thesis uses both statistical and case study analysis to examine five variables that might positively 
influence international cooperation in the following nonproliferation/counter proliferation activities: the 
Proliferation Security Initiative, the Cooperative Threat Reduction program, and the Global Threat 
Reduction Initiative. The five variables are security assistance, alliances, international organizations, 
domestic politics, and economic freedom. The findings support the importance of international institutions 
and the role domestic politics play in a state’s decision to cooperate. In order to increase international 
cooperation in these programs, the U.S. should formally link the programs to an international organization 
and invest more resources in positively influencing foreign domestic populations.  
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At the same time that the Department of Defense has leveraged network-centric warfare to increase the 
operational effectiveness of U.S. military forces and gain decision superiority over adversaries, the DoD 
has become increasingly dependent upon the secure operations of computer networks and infrastructure. As 
a result, DoD computer network operations have become a vital center of gravity of U.S. military forces. 
Unfortunately, computer networks are growing faster than the DoD can defend them, while cyber attack 
sophistication and numbers of attacks continue to rise. In addition, many nation-states have begun to invest 
in developing real cyber-warfare capabilities. Therefore, it is critical to U.S. military operations that the 
DoD has the capability to defend its own networks against aggressive adversaries. 
Alarmingly, the DoD does not currently have a formal foundation for computer-network defense 
doctrine. All existing doctrine and regulations focus on computer and network security and not on warfare. 
Another challenge in the development of effective doctrine with respect to cyber warfare is the absence of 
real historical experience in conducting it. However, by leveraging the similarities of the air warfighting 
domain to that of the warfighting domain of cyberspace, this thesis extrapolates historical doctrinal lessons 
regarding defensive-air-power doctrine to build a foundation for the development of computer network 
defense doctrine. 
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Acts of atrocity are an unfortunate yet recurring theme of warfare. Committed by both professional and 
unprofessional militaries alike, these acts flagrantly violate common standards of competence, morality, 
ethics, and military professionalism. Commonly, these incidents result in the death of innocent civilians or 
fellow military members; involve coverups that are later exposed; and lead to attempts by senior leadership 
to deflect the blame. These incidents are serious matters, capturing public attention because they are 
representative of abuses of power or unauthorized uses of force.  
 Examination of the My Lai massacre and the Abu Ghraib prison scandal offers an excellent 
opportunity to better understand how these incidents affect public opinion. Although results for the My Lai 
incident are inconclusive, it appears that the Abu Ghraib incident affected public opinion support for the 
Iraq War, at least in the short term. If presidents and military leaders can understand and predict the shift of 
public opinion support following an act of atrocity, they may be able to take decisive action to mitigate 
potential negative effects.  
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This thesis uses social-system equilibrium theory to answer the question of how terrorism works. 
Counterterrorism policy can benefit from a systems analysis of both terrorist groups and targeted social 
systems. Current terrorism theory does not adequately address the broad question of how terrorism causes 
political-social change and is thus of limited use to counter strategic terrorist objectives. This thesis 
proposes the dynamic-equilibrium theory of terrorism (DETT) as a social-systems framework for 
understanding how terrorism causes change. The social system is examined as a complex living system 
composed of two primary components: value and environment. These two components exist in dynamic 
equilibrium, a homeostatic process of balance that functions to keep the system operating within normal 
parameters. When these components are out of balance, changes occur within the system. If the value-
environment relationship is significantly out of balance, the system may enter disequilibrium, characterized 
by dysfunction and a high likelihood of violence. Terrorism is a unique political weapon because it targets 
a social system’s equilibrium in order to force change. It is a violent environmental input at immediate and 
recognizable odds with a system’s value and as such, it disrupts the value-environment equilibrium. The 
DETT theory offered in this thesis is used to examine Al Qaeda and the attacks of 9/11. These attacks were 
a terrorist input that disrupted the social system equilibrium and forced changes.  
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The technological age has forced the U.S. to engage a new set of national security challenges. Several 
potential adversaries have cyberspace capabilities comparable to those of the U.S., and are constantly 
conducting surveillance, gathering technical information, and mapping critical nodes that could be 
exploited in future conflicts. How can the U.S. government best defend against future cyber attacks? 
Recent policy documents set out a strategy for securing all of cyberspace, which experts argue is both 
impossible and unnecessary to implement. This thesis seeks to move the discussion beyond this stalemate 
by undertaking an analysis of the vulnerability of cyberspace to terrorist attacks. The first analysis 
examines the Code Red worm and the Slammer worm. These are selected because they were highly 
destructive and spread faster than normal worms, making them well suited for assessing the existing 
security of computers and networks. The next analysis examines a staged cyber attack on a critical 
infrastructure, entitled Attack Aurora. In the staged Aurora attack, researchers from the Department of 
Energy’s Idaho lab hack into a replica of a power plant’s control system. This attack is the most recent 
staged attack and facilitates an analysis of vulnerabilities of critical infrastructures to cyberterrorism.  
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The United Kingdom, along with other European states, is facing a crisis brought on by rapid demographic 
changes and failed integration efforts. While the United Kingdom takes great pride in its past multicultural 
policies, it finds itself increasingly estranged from its Muslim minority community, while seeing a notable 
rise in the growth of radicalism. The assumption that its multicultural policies were working was 
challenged by the 2005 subway bombings. The United Kingdom is now attempting to develop a new policy 
framework. The question posed in the thesis title is hard to answer. Based on all the evidence, 
multiculturalism as it was applied appears to have been a large part of the problem. Based on past results, a 
differentiated citizenship approach in the public realm does not appear to be a viable strategy. But, a new 
form of multiculturalism that allows for differentiated citizenship in the private sphere, while actively 
attempting to foster a shared public culture, appears to have a much higher chance of success. There is no 
single, definitive answer to the challenges facing the United Kingdom, but based on the analysis of current 
evidence, a new form of multiculturalism that attempts to produce a shared public culture offers England 
the best hope of success. 
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Identification documents such as state-issued driver’s' licenses and identification (DL/ID) cards are 
commonly accepted in the U.S. as a valid form of identification. Once obtained, these documents allow the 
holder access to move about the country legally. In order to prevent terrorists from illegally obtaining state 
issued DL/ID cards, the 9/11 Commission recommended that the federal government establish national 
standards for the state issuance of DL/ID cards. The federal government responded to this recommendation 
by implementing the Real Id Act of 2005 (RIDA). The act established minimum standards for the issuance 
of state issued DL/ID cards. After reviewing the Act, the National Conference of State Legislatures (NCSL) 
made the following four key recommendations needed to successfully implement the law: 1) ensure that 
document verification systems are available nationally, 2) allow states to adopt up to a ten-year 
reenrollment process, 3) exempt certain populations from the RIDA process, and 4) provide the necessary 
federal funding to comply with the law. Eugene Bardach’s A Practical Guide for Policy Analysis provides 
an eightfold path to more effective problem solving. Bardach’s model is applied to assess the 
implementation of the Act. Providing an analysis of the implementation of this policy from the perspective 
of the federal government and the NCSL is essential in determining the best course of action for 
implementing RIDA. The policy implications scholars and decision makers derive from an analysis of 
RIDA are important for current and future U.S. homeland security policy decisions regarding identification 
security. This thesis provides such an analysis. 
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The debate about whether sub-state actors have an interest in conducting a weapon of mass destruction 
(WMD) attack using chemical or biological weapons is embedded within escalation theory. Escalation 
theory holds that in order to maintain credibility terrorist groups must demonstrate a continued ability to 
conduct operations and inflict significant numbers of casualties on their enemy, maintaining a consistent, if 
not escalating, level of violence. Case studies, involving E. coli in produce and foot-and-mouth disease in 
livestock, are used to evaluate U.S. systems’ ability to contain such an agricultural terrorism (agroterror) 
attack and to estimate likely results of such attacks. The analysis shows that neither an FMD attack on 
livestock nor an E. coli attack on produce is likely to cause sufficient casualties, economic disruption, 
and/or fear and panic to constitute escalation from recent conventional attacks for an established 
international terrorist organization, and therefore, agroterror attacks are not likely to be particularly 
attractive for such organizations. 
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After the September 11 attacks, the U.S. initiated a global war on terrorism. Prosecution of this war has 
become a defining objective of the Bush era in American foreign policy. Following the invasion of 
Afghanistan, the United States invaded Iraq. As part of the invasion plan, the United States requested 
permission to deploy troops in Turkey to invade Iraq over its northern frontiers. The subsequent rejection of 
this request by the Turkish parliament destabilized the relationship between the United States and Turkey. 
These events have placed U.S.-Turkish relations on an uncertain footing. This thesis explores the path 
towards the rupture in these relations and argues that the parameters of these bilateral relations have 
changed significantly since the September 11 attacks. The thesis provides a chronological analysis of the 
Turkish–American relational history, focusing on recent events. Last, the thesis provides recommendations 
on how U.S.–Turkish relations can be restored, drawing upon the lessons of the past between these two 
countries. 
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This thesis examines the actors and their interests behind the National Guard Empowerment Act, which 





strategy decisions concerning homeland defense and civil support. Despite the Guard’s primary role as the 
military’s “first responder” to domestic terrorist events and natural disasters, as a component of the Air 
Force and Army it has typically been at a disadvantage in the competition for resources. Senate and House 
sponsors initiated Empowerment Act legislation to strengthen the Guard's bureaucratic muscle in Pentagon 
budget debates to ensure that domestic missions are given higher consideration and priority. Employing 
concepts from new institutionalism, specifically the principal-agent frameworks developed by Peter Feaver 
and Deborah Avant, it is argued that Congressional efforts to pass the Empowerment Act are not motivated 
solely by national-security considerations, but also by electoral incentives and to foster inter-service rivalry 
as a fire alarm on DoD decision making. Finally, in giving the National Guard more autonomy in managing 
core domestic roles, the Empowerment Act may have long-term implications for total-force integration, 
which suggests that it is necessary to re-conceptualize these longstanding policies.  
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Past domestic, catastrophic disasters have required massive Department of Defense Title 10 involvement. 
During hurricanes Andrew and Katrina, the DoD’s initial response, although critical, was criticized as slow. 
The increased risks to the United States of cataclysmic events have solidified the DoD’s mandatory 
response to future events. This has punctuated the importance of the DoD’s initial response capability. 
Historically, DoD response to catastrophic disasters was instantaneous. This was in part due to the strong 
relationships they maintained with state and local civil authorities. This thesis examines how the once-
strong relationship between the DoD and state civil authorities has deteriorated over the years, contributing 
to the DoD’s slow initial response to Hurricanes Andrew and Katrina. Changes to disaster statutes, 
doctrine, and authoritative policies, along with a contentious debate over the DoD role in the domestic 
disaster arena, have aided in deteriorating their relationship. The thesis explores what can be done to 
reverse the trend and build a collaborative relationship between the DoD and state civil authorities. This 
research concludes by setting forth findings and recommendations focused on creating relationship- 
building mechanisms between the DoD and state civil authorities aimed at improving the DoD initial 
response for the next catastrophic disaster. 
 
KEYWORDS: Disaster Response, Civil Support, Department of Defense, Defense Support of Civil 
Authorities, State Civil Authority, Homeland Defense, Governor, State, Emergency Management, 
Interagency Cooperation, USNORTHCOM, Emergency Preparedness Liaison Officer, Catastrophe, 
Disaster Plans, Military, Relationships 
 
 
PREVENTING AN IMPROVISED, EXPLOSIVE-DEVICE TERROR CAMPAIGN IN THE 
UNITED STATES 
Wehri T. Matthew-Captain, United States Army 
B.A., University of Dayton, 2002 
Master of Arts in Security Studies–December 2007 
Advisor: CAPT Timothy Doorey, USN, Department of National Security Affairs 
Second Reader: Gordon H. Bradley, Department of Operations Research 
 
U.S. counter- improvised, explosive device (C-IED) efforts continue to be directed at combating IEDs in 





broaden its C-IED efforts. IED attacks and IED terror campaigns are currently occurring all over the world, 
yet America is unprepared to prevent an IED terror campaign in the homeland.  
This thesis provides a proposal for preventing a domestic IED terror campaign by utilizing intelligence 
triggers, indications, and warnings and open-source intelligence and by placing increased emphasis on the 
importance of international and interagency cooperation.  
The benefits of this thesis could be the development of a methodology for intelligence sharing between 
federal agencies, state authorities, and local U.S. law enforcement personnel against an aspect of terrorism 
that has not yet affected America. 
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The vulnerability of the aviation-transportation system was once again highlighted on September 11, 2001. 
Hijacking was not a new phenomenon in aviation; it erupted in the late 1960s, when hijackers used 
commercial airliners for transportation to Cuba. The hijack incidents slowly became more violent. Aviation 
security legislation and measures were championed after each major hijack, but they were not always fully 
implemented. What was the status of aviation security leading up to 9/11? Have the improvements made to 
the aviation-transportation system since 9/11 made the system less vulnerable? 
This thesis presents a comparative study of domestic aviation-security measures applied to commercial 
passenger aviation. Security initiatives, the implementation of those initiatives, and security policies both 
pre- and post-9/11 are described and examined in an effort to determine if the domestic aviation-
transportation system is more secure now than it was prior to September 11. 
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The purpose of this thesis is to analyze the alignment behaviors of Armenia and Azerbaijan during and after 
the Nagorno–Karabakh conflict and the effects of ethnic identities on these alignments. The literature on 
alliances is generally covered by realist scholars, but these scholars do not concentrate on domestic politics 
and fail to include the ethnic composition of states. However, conflicting parties in ethnic conflicts perceive 
each other through an ethnic-identity lens, and differences between identities cause people to mobilize. 
Therefore, ethnic composition can affect the alignment preferences of states. Today, Armenia has 
developed better relations with Iran and Russia; on the other hand, Azerbaijan sides with Turkey and the 
United States. This thesis investigates how both ethnicity and power politics affect the alignment policies 
during and after an ethnic conflict.  
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As the global war on terrorism continues to exhaust both federal and state military resources, it is important 
to establish a domestic disaster-response plan that does not rely on or default to a military solution. Post-
Katrina assessments highlight that the response to Hurricane Katrina has tarnished the Department of 
Homeland Security (DHS’s) image, the Federal Emergency Management Agency (FEMA’s) image, and 
the trust that Americans have in the government’s ability to respond effectively to a disaster.  
The DHS does not directly address a concerted volunteer effort; instead, it provides limited support for 
volunteer initiatives like Citizen Corps, which can be improved by a more concerted nationwide effort, 
such as a DHS-Reserve. Additionally, there are many disparate volunteer response efforts managed at 
every level of the government. Although many Americans are willing to serve their nation, many are 
apprehensive about serving in uniform and, specifically, in combat. The aftermaths of 9/11 and Hurricane 
Katrina, however, highlight the need for citizen involvement during domestic emergencies.  
The unconstrained, largely uncoordinated, disparate volunteer organizations, the lack of a national 
governing body or oversight mechanism, and the over-exhausted and ill-equipped troops at home clearly 
demonstrate the need for America to consider expanding the opportunities for citizen service. Enacting an 
emergency-response volunteer system that is part of a national service system is the best way to involve 
Americans in homeland security.  
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This thesis argues that civilian law enforcement is more effective than military law enforcement against 
domestic terrorism. It uses a case study approach to analyze government reactions to terrorism in Canada 
against the FLQ, and in Northern Ireland against the IRA. It concludes that the best approach to domestic 
terrorism is a combination of civilian and military security forces working together. Within this framework, 
the military should maintain a support role to the civilian police. As a result, amendment or repeal of the 
Posse Comitatus act is unnecessary. As written, the law provides adequate flexibility for government 
leaders to deploy military troops as need arises. Furthermore, this thesis provides lessons for policymakers 
considering the deployment of the military to combat domestic terrorism. 
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Telecommunications is one of the most critical national infrastructures, enabling many other infrastructure 
sectors to function. The federal-oversight structure for this sector, put in place by the Department of 
Homeland Security, relies heavily on voluntary cooperation between the public and private sectors. Given 
that no large-scale disruption of the nationwide telecommunications backbone has occurred, there is no 
empirical evidence showing the effectiveness of the structure DHS has put in place. 
In an effort to gauge the effectiveness of the various existing infrastructure oversight structures, this 
thesis examines four specific roles assumed by the federal government and their performance in their 
respective sectors. These roles and sectors are owner (aviation), customer (power), coordinator (local 
telecommunications), and regulator (food). Each case is reviewed to determine the effects of the 
government’s role on the economic impact of the disruption, the time required to restore initial operating 
capabilities, and the time required to restore full operating capabilities. 
The various cases show that the governmental role has little direct impact on the costs related to 
infrastructure disruptions. The regulator’s role had a negative impact on timelines for both initial and full 
restoration. The other roles all made positive contributions to both restoration timelines. 
 
KEYWORDS: Critical Infrastructure Protection, Public-Private Partnership, Dual Mandate, Regulatory 
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